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ABSTRACT 

A racaptor (HA) feoiatad and sifcstantiafy purffiad kom lympf toid cafa activated 
with proinflammatory agants is dbcfosad along with its nudoodd* and amino 
add saquancaa. Also dfcsck»«d ara dUgncwtfc and tharap«utJc rrvwhocfci of 
u«^tn«l>rxxd«^andpoVp^^»^«ices. *A a abo kvlucad in 
pnmary chondroeyta* by t-ifi and cytoMnaa that causa cariUQa dagradaiton. 
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A RECEPTO R INOUCED BY LYMPHOCYTE activation 
IN INFLAMMATORY ngSPftiffffi 

This invention was made wfth Government support under Grant bios. CA51406 
and AR39799. awarded by the National Institutes of Health, The Government 
has certain rights In this toventfon. 

BACKGROUND OF THE INVENT^ 
1 . FHtd of ihm Invention 

This Invention relates to controled regulation of host defense responses by 
cytokines and their receptors. More speofflcaty. this Invention relates to 
identification and characterization of a human receptor induced in lymphoid 
and other eel Sneages by proinflammatory stimu*. 

Z D+scMpUvn of fle/areo* Ait 

Inflarnrnation can be viewed as one aspect of the host defence response that 
confines and repairs injury, and immunity can be viewed as another aspect of 
the host defense response that spedficafly neutralizes Invading microbes and 
confers specific resistance to Mure infection by the same Invader, in reality 
these aspects are Inseparable, and most oatts and molecules that defend the 
body are involved in both inflammation and vnmunfty. 

In the first phase of the response to injury white Wood celts known as 
Po^morphonudear leukocytes, or g/anuJocytes. leave the flowing blood and 
adhere to endothelial cells, lining blood vessels. The endothelial cells spread 
apart somewhat and enable the granulocytes to pass Into the injured tissue, 
where they Ingest and destroy any microbes that may have entered the wound. 
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Next rr^ophages Jo* In and replace the granulocytes as the preckvnlnant ce« 
type at the m^y. swaoowlng dan«ged cefa and bacrfa. partou.^ tnoee 
coated ^antibody. Ax the same time T lymphocytes profiferate and arouse 
other defensive ce«s. Inducing 8 tympnocy.es. *nich divide, differentiate and 
secrete antibodies In Quantity. As the infecrton Is controled. connectlv-Wssue 
c**, cafled ttxot^asts and otw be^n ,o repar damaged tissue. 

Amono the most recent Important advances In Immunotogy have been the 
purification, rnolecular cloning and functional charaaerization of a wide array 
of regulatory proteins through which cefa can cominunteate with one another 
during operation of the host defense response. These molecules are variously 
known as rvmphokines or cytokines. A number of these, such as lnterieukln-2 
(IL-2). one of the proteins that regulate the growth of T arts and B cells. IL-3. 
IL-4. IL-S. IL-6. granulocyte-macropruKje colony stimulating factor (GM-CSF) 
gamma Interferon, and tumor necrosis factor, an immune system-derived 
protein that can inhibit the growth of a variety of eel types, including tumor 
cods, have been punfied and the genes encod^ them have been cloned and 
expressed. It has been shown that these molecules act on their target calls by 
binding to high-affinity receptor, expressed on those ceils. The structure of the 
receptor, and the means through which growth factor - receptor interactions 
toad to biologic functions are now issues of cerrtra. importance In ^ study of 
immune responses. Use of the pure proteins and of antibodies to them as 
tools to study the function of ryrnphokines and related regulatory and effector 
molecules In the Immune system has disclosed that Individual lymphoid, 
^amurdptk^ofruncti^ exerted by more 

«han one ry monokine. 
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TTm btotogftcaf actfvty of cytofcJrtaa aa madtotod of Jjc** ddmtt rMponM to 
o on fr oaad tfvoogh ragulatad axptaaalon of (ha oytofcJhao aa wa* m *>« 
raoaptora. CtonfrTQofcytcidnaraca^ 

of a*v*r*J raoaptor «MnM fat oonfcafci atucturaly nl^iJ raoap to a (A* 
6 MyaJVv*, af Anoo. n*v. knmunot^ 1&200, 1002). Ttw NGF/TNf raptor 
lam*/, *Noh to actfva H hoot dvfmM raaponao, to charactartrad by tha 
praatnoa of 3-6 cyatatw^ch motto of apprcKfcrtatafy 40 ttriio mdktw fri tw 
axfracaautor domih (8. Mafai, af Mwwwt today, J2«a 1001). 
Mambar* of tito famfty Hofcjcto lha tew afflnfcy NO^ (D. Jofoaon. af Ca#, 

i o jZ:54a.ioee> tnfim (3<*at. #f ^ c*r. oi:3oi. too* Loa<act»r. at a*. Ca#\ 

01:351. 1000) TNFR-H (Smftt. at a/.. SoWx*. 24*1010. 1000J CO40 
(Starnaokovto. at OUOO J., 1:1403, 1000). CO30 (DuHcop. of mi.. C##. 
ffl:*21. 10«). COZ7 (CamarM. at W., J. Immunol^ 142:3105, 1001). F«*-A*»0- 
1 Otoh, at o/. # Off, 0*233. 1001; Oahrn, of W. J. Hfc* Cf>*m.. 291:10700. 

IB 1002). OX-40 (Ma*atL at £A4BO J, 0:10*3, 1000). 4-1 B8 (K*oa at a/. # Proo, 
WaA Acmd. Sot USA. Oft: 1003, 1000). Tbm raoaptoro racognfea oo«ubto or 
caft-aurfaoa bound leant* and moc*«to dMnt oHiv rwponM« TNF and 
NQF ragUata oal probation and aacratory fcncdona In dOTarant oafl lypoo 
(Mafat. Bauaar, of a^ Am *av. Immunol^ Z*25» 1000). SOmutotlon 

00 of oafta tfvou^i ftm THFR and Oia Faa/APO-1 andean can Mm apoptaa to 
(Yonaharm, *t a/, J. £xp. Afod M 100:1747. 1000; Trautfv af af^ Sctonca. 
245:301. 1000). In oonftnaot. anttoody to tho B oal antfgan CO40 In 
<xxT**ia0on **h anttoody to cat aurfaca Irm w o^obuan oan pravant 
apoptoato (Uu, at a/, ^a#jra. 242:020. 1009) and promote long tarm 

2fl mafcrtananoa of B oaaa (Banoharau, af a/, £<*noa. 201:70, 1001). 9*nuta0on 
of Ct>27. which to axproaaad on moat pailphar af Nood T coat and mature 
thymocytaa, and of tha rat T cat aubaat anOgart. OX-40, by apaeffic antibodtos 
Inert**** fymphocy^ ^rotfaratton (van Uar, af a*. J. frwnuno/. 13*15*9, 
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1987; Blgler. at al., J. Immunol.. 14121. 1988). Most recently 4-1B8. a murine 
T Vmphocyte specific antigen, has been suggested to recognize extraceflular 
matrix proteins (Chalupay. «r al.. Proc. Nad. Acad. Scl. USA, fl2: 10360. 199£) 
and to function as an accessory signaling molecule during T ceB activation 
(PoBuk. ef al.. J. Immunol.. 150/771 . 1993). 

The members of the NGF/TNFR family differ In their tissue distribution. The 
murine 4-1 BB and the rat OX-40 a.e most restricted and only expressed on 
certain T ce« subsets. C040 appears to be specific for B lineage cells, while 
C030 can be found on activated normal T and B cells as weB as on Hodgkln's 
malignant human lymphoid cefl lines. CD27 has been detected on T and B 
lymphocytes, mature thymocytes and some chronic 8 lymphocytic leukemias. 
The Fas/APO-1 antigen has been found on lymphoid and myeloid cells as weU 
as on diploid fibroblasts (Yonehara. ef a/., supra). In contrast to these 
receptors that appear to be restricted to T and B lymphocytes is the broad 
tissue distribution of the NGFH and the two TNFRs. Although NGF has 
originally been identified on the basis cf its ability to promote survival of 
sensory and sympathetic neurons, the NGFR is now known to also be 
expressed on tymphocytes and to regulate immune function (Otten. Proc. Nad. 
Acad. Sd. USA.. fiS:10059. 1989). TNFa and TNF/J. the Sgands for the TNFR. 
also regulate function of cads in a variety of different tissues. 

Tissue distribution of cytokine receptors and the production of soluble 
receptors are additional mechanisms that determine cytokine function. 
Receptors for regulatory factors such as cytokines, growth factors, or 
neuropeptides can be expressed at relatively similar levels during different 
activation states of a ceB. or expression levels can depend on stimulation with 
specific agents. Through conservation of three to six cysteine-rich extracellular 
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domains, usually 41-44 amino acids in length, the members of the nerve 
growth factor Aumor necrosis factor fNGF/TNP) receptor family appear to 
share a common structure that is suitable for ftgand binding. Signal 
transduction through these receptors has only partially been characterized and 
diverse mechanisms appear to be used. 

For instance, the NGF receptor rtseff displays onty low affinity for NGF. On the 
other hand, high affinity binding of NGF b obtained upon association with the 
trk oncogene product, which by itself binds NGF and the related factor NT3. 
but brain-derived neurotrophic factor fBONP-). does not even though afl three 
of these factors increase neuron survival (Klein, or a/., Celt. 25:189. 1991; 
Ragsdaie, et a/.. Nature. 3SQ:660. 1991). Another putative mechanism Involves 
a threonine residue conserved in the intraceCutar domains of CO40. Fas/APO-1 . 
the NGF receptor fNGFR"). It has been determined that this residue is 
phosphorylated in response to antibody binding to CO40 (inui, er a/., in 
Leukocyte Tvoino M and may represent a conserved mechanism of signal 
transduction. 

Several members of the NGF/TNF family are found in soluble forms. Soluble 
forms of the low affinity NGFR. the two TNFRs and C027 have been described 
(Hintzen. et aJ. 0 J. Neurolmmunol.. 35:211-217, 1991). These proteins are 
capable of binding their respective Cgands and have the effect of inhibiting the 
biological activity of the Sgand. Soluble TNFRs appear to be generated by 
proteolytic cleavage of the membrane associated forms, since for each of these 
receptors only a single mRNA species has been detected. This is in contrast 
to the soluble IL-4 (Mosley. of aA, Ceil. 52:335-346. 1989) and IL-7 receptors 
(Goodwin, ef a/.. Cell. £Q:941-951. 1990) which are both derived from 
alternatively spliced mRNAs. 



nosioi 



•n addrtkx, several rrurnber, of ^ NGF/TNF fanWy appear to be charactered 

by -ctrvation^epenoen, express™. Impendence of express^ levels ^ 

specific activation. generaOy by cytokine,, ha, been demonstrated to, COM) by 

StarnenkovK, « «#„ supa*. for CD27 by van IJer. e, ^ luprn. for 4_ 1Ba ^ 

Kwoo. CW/. Immune,.. 121:«14_,22. t989) and for Fas/APO-, by Trauth. 
of a/., supra. 

mnammaaon and irnrnunity cause a range of oncomfortabJe symptom, and 
di3aba,ty " «^^'e-ive ^Pon-btoov^cx^orooesontoo.ong as it 
dOWW,Wnan W9Ctton " - tne body .eat, setf^ne^ 

molecules as fcrelgr, * can do permanent harm. One important example of 
autoimmune disease « meomatoid arthritis, in which chronic ir*amrnation can 
produce debStatino effects. h artK^ar cartfaae. Uberation of Vmphokines 
during the inflammatory response leads to accumotation of macrophages within 
«he synovium and to synthesis of irrvnunogtobofin and rheumatoid factor 
Uftlma,e,y - t™*™ comptoww * articular cartilage attract PMNs. which 
oamage cartilage by releasing proteases and oxygen radicals. 

To date no satisfactory treatments for chronic inflammatory arthritis exist. Gold 
shots or a potable gold composrtion. such as auranofin. invite drastic side 
effects In many patients. Intermittent corticosterok* reduce infammation but 
can lead to degenerative arthritis. Wnrnunosuppressive agents such as 
alkylating agents (chlorambucil, cyctospnamide). purine analogs 
(mercaptopurines. azatnioprlne, and antimetabolites (methotrexate) have ad 
been used, but can Increase Incidence of neoplasm and infection. /Y^mW* 
Prince otlntom., AfeoVc/ne. , ,th Ed„ editors E Braunwaid. a/.. McGraw- 
Hill Book Company. New York. pp. 1423 )4?7. 1987. 
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New and further Information concerning the molecular biology frivofved k\ 
Immunological response to inflammatory stfmui, such as arthritis, awaits 
discovery of addtoooal receptors associated with host detects* responsas. The 
present study identmes a new member of the human NGf/TNF famly. This 
receptor gene can be Induced In lymphoid and different norvJyrnphold ce* 
types by proinAamrnatory stimufl such as suggesting that it may be 

Involved with adaption during host defense responses. By dorJng the 
complementary ONA sequence enoocfing the human receptor induced In 
lymphoid and other eel fneages by proinflammatory stknui. the primary 
structure of this receptor can be established and its role k\ the Wlammatory 
response can be further Investigated. Such studies could potentially lead to 
the design of new antMnAammatory agents. 
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SUMMARY Qp THF tNYFrfflttfl 

A 400 bp polymerase chain reaction (PGR) product was identify during 
anafysis <_f receptor gene expression in human T lymphocytes. Thb product 
was not detects In resting ce* but was Indued by lyinphocyt. activation and 
is known as -JLA'. The sequence of aU length 1.4 kb cONA was obtained 
by screening a Ibrary prepared w«h RNA from HTLV-1 transformed human T 
cefa activated with PHA (pr^torMHnacJutin) and PMA (phorbol 12-myrista.e 13- 
•cetate). Sequence analysis identified this cONA as a new member of the 
NGF/TNF receptor famiy. The isolation of .his particular cONA was not 
an.tapa.ed nor predSctabte since the primer, used in «he polymerase chain 
«*on cor- 83p ondod to sequence., in a cfatinc. farrWy of receptors tnat are 
charactered by 7 transmembrane region, and associate with G-proteins This 
new CDMA had .he highest degree of homology with the murine T cefl specific 
receptor 4-1B8. The gene encodes 3 cysteine^, motif, in the extracedular 
domain that are character**; of this receptor famiy. a transmembrane region 
and a short N-.erminal cytoplasmic portion with potential phosphorylation si.es. 
ILA b a receptor for an as-yet-onidentified factor. 

Analysis Of pofy-A* RNA from activated human peripheral Wood T rympbocytes 
by Northern blotting identified transcripts at 4.4. 4 0 and 1.8 kb. These mRNAs 
were not detected in unstimulated ceils An RNA-PCfl assay was used to 
study tissue dbtnbution and relation of ^ expression. The gene was 
"*uced in T lymphocytes by PHA, PMA and antibody to CD3 in B 
lymphocytes by PMA and antibodies to eel surface immunogtobuSn. and anti^- 
and in btood monocytes by IL-,/3. LPS and PMA In T lymphocytes. ILA mRMA 
was detectable 1.5 hours after stimulation, reached maximal levels a, 8 hours 
and deCined to background levets by ,8 hours, induction was pnmaniy due 
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to Increased transcription as actinomydn 0 reduced mRNA levels in 
activated lymphocyte* to 50% ***** 30 mtoutes, demonstrating « retcdvery 
short hatf ffe of this mRNA. 

Anatys-s of norvJymphoid cets showed that t> mRNA was not detectable ki 
resting cets. However. In contrast to the lyrophoid-spedftc expression of the 
murine 4-1 BB Qene. ILA wes detected in nc^o^yrT^hoid ce*s rtc*x*ng epfchei< 
hepetoma and connective tissue ce*s after stfcnutatJon with 

These resufts Identify LA as a new member of the human NGF/TNF receptor 
famty a/vJ show that expression of 

k\ adoWon, ILA b found In a broad tissue dbstrfcutfon. k can be induced in T 
lymphocytes as we* as in B lymphocytes* monocytes, and diverse norv 
tymphokJ cei types. 
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BRIEF OESCHIPTIqh fi P THE drawing 

FIGURE 1 show a cONA nucleotide ^ and deduct amino add 
»*ooence tor . receptor Induced by lyrnphocyta activation (*». The .iQnaJ 
W** and the transniembrane domain are undefined. Tne potential 
P<>V«d«^^ a ital,lndfc»«dlnboWte a ^. Potential M^ad Qlycosytation 
are .narked by asterisk. Potential r^asphorytation sites were found at 

P °**° n 242 C (PKC) and at portion, 234 and 235 for 

caselne Unas* K (CKU). 

FIGURE 2 shows . hydropathic*/ pro*, far the predated K> amino add 
sequence. Values war* determined accord** to tha mathod of Kyta and 
Ooofttfa. Pos*v* values indfcate hydrops regions, and negative value, 
stand for hydrophobic regions. The amino add positions are pressed on the 

horizontal axis. 



FIGURE 3 slow, consensus sequence aSgnment of the deduced amino acid 
sequence of ILA with murine 4-188. Identical amino acids are Indeed by 
vertical mes. Amino acids with high. low. and no similarity are Indicated by 
colons, points, and blanks, respectively. 
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FK3URE 4 shows expression of ILA mRNA ki peripheral blood mononuclear 
eels (PBMC). RNA was isolated from unstimulated cets (lanes 1 and 2) or 
from cultures that had been activated with PHA (1pg/ml) and PMA (IngAW) lor 
1 1 hours (lanes 3 and 4). Total RNA (1S//g/lanes 1 and 3} or poly A* RNA 
(Ij/g/lanes 2 and 4} was analyzed lor (he presence of HA transcripts. Figure 
4A shows analysis by Northern Hotting. As shown ri Figure 48 to document 
the amount of RNA loaded, the fitter* were subsequently analyzed for 
cycfoprtfSn mRNA. The difference In rttens<ty of the signals ky panel B resorted 
from use of total (lanes 1 and 3) rather than poly A* (tenes 2 and 4) RNA. 

FIGURE 5 shows time course of ILA expression. PBMC were stimulated with 
PHA (WrnO and PMA (ing/rrt). RNA was isolated at the indicated time 
points 1) 4 hours; 2) 8 hours: 3) 18 hours; 4) 30 hours; 5) 48 hours. 

FIGURE 8 shows time course of ILA expression in response to T ce« activation 
by anti-C03. PBMC were stimulated with and-C03 antiboa/. RNA was isolated 
at the Indicated dme points and analyzed by RT-PCR To document equal 
amount of template ttv* samples were 3ko sr.Myzod tor G3POH mRNA. 

FIGURE 7 shows ILA mRNA stabSty « PHA/PMA stimulated and achromycin 
O treated PBMC. Known amounts of an ILA deletion done were co-ampfiOed 
in the same reactions. FIGURE 7A shows PCR products run on a 1.3% 
agarose gel and statned by ethk&jm bromide. FIGURE 78 is a plot of data 
obtained from scanning a negative of the gel shown in Figure 7A. Control: 
squares: 15 min actO: olamonds; 30 mir actO: circles. 



Pnmary ^, ^ EQV _ 

^..^.^^^.^^^^^ T ^ 

I— < (1 « ^U,^ 174 . ^ 

"^TTXjUj^d; Larva « p v mo ™^ „ - 

00 ^ ^ « ^ (50 o^; Larva 6: «,„ , 0 r^r. 
« plot of the re**, o^on^ and norma**™ of tn« ILA 
s * gn * t » <** basa of G3POH signab 

3tfmUat»d with IL-1/3 (lOrxVmn far « . 

PI w*3flW) for 6 hour,. Th* pres«nc of ILA mflNA was 

•* »quai ar-xjnts c. :<-mp<3t8 *wo used 

^ were also analyzed for G3POH m n M » „ _ 

7 i»3POH mHMA. Lane P. PhOC, Hae IN 

, H^. PO,^ ^ , „^ 

H«p-G2, IL^: Lane 4 Choodrocvt^ , «- _ 

v^Kxxyocyt^. centra; Lane 5. Chondrocytes IL* Lane 
6: Negative PGR control Lane 7 H Prv. 
A549 flung caroooma). 
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FKSURE 1 1 stows I^A is not Indudbta In neuronal cafl Inas. HS683 cat* w«r • 
stimtiatsd tor 8 h and analyzed by RT-PCR lor IA Una 0: no tampUta; Lana 
1: unstlmulatad contrt* Lana 2: (10 ngArt); tana 3: tFHy (500 U/rnl): 
Lana 4: PMA (3 ngAnQ ♦ A23187 (1 mM); Lana 5: posttva control: M: martcar 
- PNX174, KaaM. 
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A.. DETAILED nr«>CRiPnr> H ffp WE iMVFMT i 0 H 
™'™^P'<^»nov«p<^ 

« indudW. InVmphoW^octwc^lo^ by p ro< nflanvna to ry ^ A 
1.4 kb fuWength ,419 bp cONA arx^ng ^ (Sac, LD. No. 1)(an0vw ^ 
^*^ ur * ^ Isolated from a Kxary constructed from activated human T ce«l 
leukemia virus typ. 1 tr^wlorrned hum*, T lymphocyte. The cONA b 
deposited with G^nBank under Accession No. Li 2964. 

As shown In Figure 1, a_A b a 2S5 amino acid with a motecuiar mass of 
app,«drnateV 2 a k O(S£aiO.No. 2) . HydropatNdty anarysb of the amino 
add sequence, shown In Figure 2, predcts a putative signal peptide (amino 
acWs , to , 7) and a 27 amino add hydrophobic region that b a potent 
transnwr^nw, domain (amino acids ,87 to 213) fUnicod by cha^ residues 
FOflOW4n ° amino ac* ieacw Peptide. ILA b characterized by an 

•xtraceWar domain of 169 amino adds, a transmernc<ar* regfcn of 27 amino 
aods. and a short intraceeular domain of 42 amino adds. Based on these 
feature,. HA can be characterized as a type I transmembrane protein. 

Two poo*,** N^yoosyiaaon **es «t positions 138 and 149 ^ bas.d ^ ^ 
presence of a r«Sflr mot* X being any am^ add except 0 or P) The 
serine at position 242 b a potent* site for phosphorv^ by protein kinase 
C The Nvocoraec^ttvec^ at posits 234 an^ 
for Phosphorytadon by casein kinase 0 (Kueuzel. ec «/.. a BA* C/,em 
161:9136. 1993). 
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The extracellular part of ILA contains 3 cy*teine-nch repeats characteristic of 
members of tha NGF/TNFR superfamtfy. The second of these ts composed of 
onfy 32 Instead of the usual 41-44 amino acids. The cysteines** extracettular 
domain of ILA. which is comparable to those founding members of the 
5 NGF/TNF famfy. b substantfaty sim*ar to the extracellular domain of jnurku 4- 
1 BB. It is befieved that through conservation of the cysteine-rich extracaflutar 
domains the members of the NGF/TNF receptor family share a common 
structure for tigand binding. 

Comparison of ILA with sequences In the National Biology Research 
0 Foundation (NBRF) database showed that it has the highest degree of 
rtornotogy with the murine cONA sequence 4-188 (Figure 3) which Is 
expressed by specific T-lyrnphocyte subsets (Kwon, st/pm). The deduced 
amino acid sequences of ILA and 4-1B8 display 73.6% simaarity and 59.6% 
Identity as based on sequence comparison using NIH software. 

5 Arnino acids 241 to 244 of ILA (CSCRFD) contain a sequence simflar to the 
sequence (CSCRCP. amino acids 239 to 244) in 4-1 BB that has been identified 
as a possible Igand bincfing site associated with activation of the tyrosine 
kinase pSC**. This sequence In ILA, which differs by only one arnino add from 
that of 4-188. has been cortfrmed in two independently isolated cONAS and 

° suggests that this potential stgnalfing mechanism is conserved between 4-1 B8 
and ILA. 

Three different tsoforms of ILA mRNA were detected In activated PBMC. The 
most abundant form was at 4.4 kb and this was the only species of ILA readOy 
cetectable In total cellular RNA. Poly A* RNA was necessary for dear 
5 detection of the forms at 4.0 and 1.8 kb. The smallest form at 1 .8 kb contains 
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^ « ^ „ „ A ^ ^ ^ inaep ^ 

clones of 1.4 kb were Isolated. 

ILA mRNA was not detected in PBMC from more than 20 heafthy ^ . _ 
Ll^Tr CRaMay ' ^ "a, rap^ by PHA. PMA and 

^P^LT^ de,6Cted " "* - 90 - after station 
rrri ° 6aV ^'^-^- «** are ^ b(a 

w^n ,5 minute* acccd^ to Nakamura. « a/. <Ce// G/owtfj 

A competitive PCfl was performed to determine the stability of the ILA mRNA. 
Attaand 30 rrUnutes after addition of a known transcripts inhibitor. 
aCtin °^^ °- <° **vated PBMC. .LA mRNA decreased to 78% and 47% of 

^rt' ^ °° ^ ^ «a of 

ILA mRNA is approximately 30 minutes. This characterizes ILA as a highly 

-tab-e-RNA. By comparison, in activated monocyte, the ha, ^ 7Z 

and c-fos transcripts, which are among me most unstable mRNAS was 

determined to be 27 and 25 minutes, respective* (Nakamura. er a/.. ^J. 

^ b ^ * T ^P^cvt- »CA can be induced 

^ SUb ~* - - - -y-n including B ^phocyte*. 

7^ and at eariy as we. as iate stages of the, 

afferent. te axpressfoo ^ ^ ^ ^ ^ ^ _ 

activatioo-dopendent 
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ILA was Induced in blood monocytes in response to their major activators 
including LPS. IL-10 and PMA. in addition, it appeared that monocyte 
adherence is also a stimulus for the induction of this mRNA. ILA was not 
detected in freshly isolated blood monocytes but was induced upon adherence 
5 Of the ceils to polystyrene tissue culture dishes. U037 was used as a catt line 
representing an early state in monocyte differentiation, and in vivo derived 
macrophages were used as representing terminally differentiated cells. In both 
cell types ILA was inducible in response to PMA or IL-1/3. 

8 lymphocytes were Isolated from peripheral blood of normal donors, purified. 

10 and ILA expression was induced by antibodies to cell surface immunoglobulin 
or PMA. Analysis of B cell Ones showed that EBV transformation is associated 
with the constitutive expression of ILA mflNA. Collectively, these results show 
that, within the immune system. ILA can be much more broadly expressed than 
nas been described for 4-1B8. The broad distribution of ILA indicates that IUK 

is potentially serves as a molecule in mediating communication among all cell 
types of the immune system as well as funaioning as the recipient on T 
lymphocytes for signals derived from other antigen presenting cells such as B 
lymphocytes or monocytes. 

The results from the in vitro studies suggested that ILA mRfsIA can be 
20 expressed by different cell types in response to stimulation. These 
observations did not provide evidence for a role of this receptor in normal or 
pathogenic immune responses in vivo. To address this question, we analyzed 
RNA that was extracted from human tonsils, as sites where normal immune 
responses occur and found ILA mRNA expressed in all samples. To test the 
25 notion that ILA may be involved with aberrant immune responses that lead to 
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disease, we examined mononuclear calls from rheumatoid arthritis patients. Ail 
synovial fluid samples contained high levels of I LA mRNA. 

Colloctivety. these results suggest that ILA participates In normal Immune 
responses and b Involved with the pathogenesis of arthritis. ILA appears to 
participate in Immune responses physiologically and in disease as Indicated by 
its presence in r/mphocytes from tonsil and sites of autoimmune reactions. 

In nonlymphoid cells the proinflammatory cytokine IL-1/3 Is a strong Inducer of 
ILA. In contrast TGF/J. which b a qualitatively distinct cytokine and 
antagonizes some of the proinflammatory effects of IL-1. did not induce ILA 
mRNA expression. b Involved in coordination of ced function In response 
to trauma or infection. Based on the actiwjtkxvdependence and IL-1 
indudbfltty of ILA. it b Ekety that ILA b a receptor that b involved with the 
cellular adaptation during host defense response to Injury In diverse tiss.. -s 

Of further significance to the role of ILA in host defense responses b its 
expression In a broad spectrum of non-lymphoid cells. The analysis of tissue 
distribution performed in the present study dearly shows that ILA b Inducible 
m human articular chondrocytes, one example of a normal mesenchymal cefl 
type, as wed as In hepatoma and epithelial tumor cell lines, such as lung 
carcinoma. It b of interest that ILA was not inducible In any of the different cell 
lines established from brain tumors, possibly indicating that ILA is not a 
product of neuronal eel types. 

The other members of the NGF/TNFR family differ in their tissue distribution. 
The rat OX-40 b most restricted and only expressed by certain T cell subsets. 
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CD40 appears to be specific for B Ineage calls; while CO30 can be found on 
activated normal T and B cells as wel as on Hodgkin's lymphoma cells. 
Fas/APO-t Is also expressed on T and B lymphocytes and on malignant 
human lymphoid ce* Hnes. C027 has been detected on T and B lymphocytes. 

5 mature thymocytes and some chronic B lymphocytic teukemlas. The Fas/APO- 
1 antigen had been found on lymphoid and myeloid ceOs as well as on diploid 
fibroblasts (Yonehara, er «/„ supra). In contrast to these receptors that appear 
to be restricted to T and B lymphocytes Is the broad tissue distribution of the 
NGFR and the two TNFR. The broad tissue distribution of ILA provides proof 

10 that it Is a member of the NGF/TNF receptor family known for its wide tissue 
distribution. 

The discovery of ILA makes possible further study of the Inflammatory host 
defense to discover the natural figands for the ILA receptor and the binding 
proteins that regulate production of tLA In adoption, the discovery of ILA 
IS makes possible diagnosis and therapy of ILA mecfiated pathologies. For 
example, ILA can be used to produce polyclonal or monoclonal antibody 
preparations and other ILA agents that are specifically reactive with ILA or the 
ONA encoding ILA. 

The term ILA agents' as used herein is meant to Include such antibodies as 
20 we 0 as ILA Bgands. Including the to-be-discovered native Ugand for the ILA 
receptor, inhibitors of the ILA receptor, and fragments of these molecules. 

The term "substantially pure 4 or substantially purified" is meant to denote that 
the protein Is substantially free of other compounds with which it is normally 
associated. The term Is meant to describe a protein which is homogeneous 
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by or* or more purity or homog^ characteristics used by ^ Q , 
ordinary skil In the art. 



The term -fragment- is meant to induce both synthetic and naturaay^xxurring 
Z^JT ^ ^ S * qUeOCM deriVaW ° fr0m ,ha na^^ccurrlnfl 

^ T" ™ m0diat0d Path °^ denote, ^ in which the rocoptor 

d,SOa5 ° C ° 0diti0 " — or indirect* and 

! " -^o« ongin which have ltA feceptof „ ^ ^ 

*amp«es o( disorders which are meowed by the ILA receptor Inches 

a^osderosis. autoimmune disease, transput re.ec.on. pathogenic ho. 

defense response, «o rrOcroorganisms. and mafignancy. Ma^es of 

particular relevance are tumors such as lung carcinoma. 

OKA sequence, of the Invention can be obtained by severa. methods For 
exampta. the ONA can be isolated using hybridation procedures which are 
7 B ^ These incude. but are not firmed to : „ hybridization 

I ^ ,0 9en0nUc " CDNA ^ detect shared nudeodde sequences- 

**** °' "branes to detect shared structural 

features and 3, synthesis by the polymerase chain reaction (PGR). 

Ration procedures are usefu, for the screening of recombinant ctones 
by using fcbeted mixed synthetic oi^onudeotide probes where each probe Is 
Potential the complete comptement of a specific ONA sequence in the 
Motion sampie which includes a heterogeneous mature of denatured 
doufce-stranded ONA. For ,och screening, hybridization is preferably 
Performed on either sing.e-str .nded ONA or denatured doubie-stranded ONA. 
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Hybridization (a partkxrfaily useful in the detection of cONA clones derived from 
sources where an extremery low amount of mRNA sequences relating to the 
polypeptide of Interest are present In other words, by using stringent 
hybriolzatkxi condMons directed to avoid non-specific binding. It to possible, 
for example, to allow the autoradiographic visualization of a specific cONA 
done by the hybridization of the target ONA to that single probe in the mixture 
which ta its complete complement (Wallace, ef a/.. Nucleic Acid Research, 
9:879, 1981). 

An ILA-contalnfng cONA Kbrary can be screened by Meeting the various mRNA 
derived from cDfslAS Into oocytes. 2*ovvtng sufficient time for expression of the 
cONA gene products to occur, and testing for the presence of the desired 
cONA expression product, for example, by using antibody specific for ILA or 
epitopes located thereon, or by using probes for conserved regions of the 
sequence and a tissue expression pattern characteristic of ILA. Alternatively, 
a cONA fibrary can be screened inoVectly for ILA proteins having at least one 
epitope using antibodies specific for ILA or fragments thereof. Such antibodies 
can be either potydonaity or monodonaOy derived and used to detect 
expression product Indicative of the presence of ILA cONA. 

The term "antibody - as used In this Invention b meant to include intact 
molecules as well as fragments thereof, such as, for example. Fab and F(ab*)^ 
single chain, antibodies and any genettcafiy engineered bincSng Sgand that 
contains or is dertved from the antigen binding region of an antibody 

Screening procedures which rely on nudeic add hybridization make it possible 
to isolate any gene sequence from any organism, provided the appropriate 
probe Is available. Oligonucleotide probes, which correspond to a part of the 
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-stranded ONA. For soch weening, hybridization b. preferably 
P«normed on either ^-e-.tra^ DNA. donated c*ub,e-stranded DnZ 

d m ri r^** b p ^ — * - ~— - - coma 

^ SOUfC - a ^ V "ow amoun, of mRNA 

relaooo to ^ polypeptide of interest are pre 3 «nt In ottw , ^ 

nocture which Is k. comptete complement (Waflac. or w) . 

of specific ONA seo^oce, encoc^ IU, or foments 
' ^ *° «* ■> *Ca6on Q , double-stranded DNA 

sequences from the genome DNA; 2) chern^ manufacture of a DNA 
secjuence to provide the necessarv codon* w *~ ^ 

-« . 5 ^ COCJ ^torchepoVpepudo of interest; and 

3) *r> vrtro synthesis «# a ^ 

synmesfc, of a double-stranded ONA sequence by reverse 
transcription of mHNA isolate lr~~ -, . reverse 
«**«odfrom a eukaryotic donor cefl. In the latter case 
a double-stranded ONA complement of m o M . • 

^ , implement of mRNA e eventuafly formed which fc, 
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The synthesis of ONA sequences is frequency the method of choice when the 
entire sequence of amino acid residues of the desired polypeptide product Is 
known. When the entire sequence of amino acid residues of tne desired 
polypeptide Is not known, the oVect synthesis of ONA sequences Is not 
possible and the method of choice b the synthesis of cONA sequences. 
Among the standard procedures for Isolating cONA sequences of interest Is the 
formation of plasmid- or prtage-carrying cONA ttxanes which are derived from 
reverse transcription of mftNA which b abundant ~n donor ceis that have a 
high level of genetic expression. When used in combination with polymerase 
chain reaction technology, even rare expression products can be cloned. In 
those cases where sign^car* portions of the amino acid sequence of the 
polypeptide are known, the production of labeled single or double-stranded 
ONA or RNA probe sequences dupicating a sequence putatively present in the 
target cONA may be employed in ONA/DNA hybridization procedures which are 
carried out on cloned copies of the cONA which have been denatured into a 
single-stranded form (Jay. er at.. Nuci. Acid Res.. 11 2325. 1383). 

A cONA expression Ibrary. such as lambda gt 11. can be screened incfirectfy 
for ILK or fragments thereof having at least one epitope, usfcig antibodies 
specific for ILA. Such antibodtes can be either pofyckxiafly or rrKXVOckxiatfy 
derived and used to detect expression product fcxficative of the preseoca of 
ILA cONA. 

ONA sequences encoding ILA can be expressed in vitro by ONA transfer into 
a suitable host cel. Host cells- are ceis in which a vector can be propagated 
and its ONA expressed. The lean also Includes any progeny of the subject 
host cell, tt is understood that ail progeny may not be identical to the parental 
cea since there may be mutations that occur during replication. However, such 
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proo^^Wud^l^^,^^^,,^ Maihods of stable 

**^.*«^vvc<d,whentr»kx.^ 

nost. are known in the art. 

Into a recombinant e*pra«ion v**or The .eon T^corr*^ expression 
vector- refr, to , pCuunkJ. vfru, or other vef-id. known H in. art th* ha, 
been mampotet^d by m^rton or tncorporation of th* a> o^KVrtte s^nc.* 
Such expre^ton vector, contain a promos stance which facilitate* the 
•mcton, tramenpdon of the a^d gen** sequence of the ho*. The 
-xpressionv^typ^co^^^ 

^ spaofJc gene, which a«ow pheootypic **K*on of <he transforms ce«, 
Vector, *Aab«e for use fa p, ^ 1nM)n inckx*. but are not ^ed ,o 
the T7-based expression vector for expression „ bacteria (Rosenberg era/ 
G "°*- 5fi ,2S - 1987 >" *• PMSXNO expression vector for -xpre^ioo in 
maaVn3lan «*» «nd Nathan,, ,. Bio,. Ou^.. 23:3521. ,968) and 

b^cutoviru,^^ vector, for express r, resect eels. The ONA segment 
can be present in the vector opera** inked to rectory dement, for 
•"ample, a promoter (e.g.. T7. rneta-otttonein .. or rx-yhedrin promoter, and 
enhancer). 

PoV***K*de sequences encoding ILA peptides can be expressed in erther 
prokaryoto, or -Aaryote,. Host, can include microbial, yea*. Insect and 
'nammafan organbm,. Method, of express**, ONA sequence, having 
«*aryotlc or viral sequences in prokaryctes are wefl known in the art. 
Biologically functional viral and plasmid ONA vector, capable of expression and 
repacationina^ are known in the an. Such vector, are used to incorpo- 
rate ONA sequences of the invention. 
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Tramformation of a host crt with recombinant DMA rr^y be carried out by 
conventional technique* as are wefl known to those skiSed In the art Where 
the host b prcfcaryotfc. such as E. coil, competent cefts which are capable or 
ONA uptake can be prepared from cefts harvested after exponential growth 
phase and subsequently treated by the CoO, method by procedures wei 
known in the art Alternatively. MgO, or RbO can be used. Transformation 
can aiso be performed after fcxming a protoplast of the host cefl or by 
eiectroporebon. 



When the host to a eokaryote. such methods of transfectkxi of ONA as calcium 
phosphate co-precJprtates. conventional mechanical procedures such as 
mtaoinjection. electrc^xiratkxi. Insertion of a piasmid encased in iposomea. or 
virus vectors may be used. Eukaryotic cefts can also be cotransformed with 
ONA sequences ercocSng the HA proteins of the invention, and a second 
foreign ONA molecule encoolng a selectable phenotype. such as the herpes 
simplex thymtcSne kinase gene. Another method ts to use a eukaryotic viral 
vector, such as simian virus 40 (SV40) or bovine papilloma yi>us, to translentfy 
infect or transform eukaryotic cefts and express the protein (Eukaryodc VJraJ 
Vectors. Cold Spring Harbor Laboratory. Gluzman ed.. 1982). 

Isolation and purification of microbiaty expressed polypeptide, or fragments 
thereof, provided by the invention, may be carried out by conventional means 
including preparative chrc^natography and krimunokx^cal separations rivoMng 
monoclonal or polyclonal antibodies. 

RNA from any ceft can be copied into double stranded ONA and cloned, 
resulting in the production of a cONA library specific to the cefl type. In order 
for such ctones to be optimafty useful, fufl-length RNA must be used as the 
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r 3 "^ ^^*~*^"^^^ W anoco- 

«~tor. *> fc^**, ca* ar. ^ „ . ctwm(C- ^oo^^,^.. 
"'""'^.^-anon^d^ 

*-n <^ *ac«on«*, fr^ «^ ^ 

E * * I Corrant *W**. VOL 19S3 ). 

POVA^^,,^^^^^ fo*y A* RMA can h» 

«NA I. ««„ p^ »vou^ a co^n hav«g bound <*gc(dT) ^ 
r-naindar of *• RNA Th« poly a* RNA b afcitad by 

remove » from in. s<*«n. ^ ^ ^ ^ ^ ^ 

«^"para*>««^canb.rap«a,ad* ;^cor^inaorv Jr <* A - RNA. 
Procadures such as Si nuciaar analysis using M13 as tarrptate and ribosoma 

r^^^^ to * w ^-^^^^^»o^n. 

*va *ruaura. »*.. and syna**, ,au, of R*a. For analyzing in d«al 
B^A stn**,. ^ — - Si analysis, rtoo^aasa prc.ec.on, prima, 
-e^^^^^^ Both Si analysis {Cumnf 
Pntocou. *ur, 3nd roo^ecsa ^otacSon (Co™, / Wo/,. 
— a * v . strandec or cb. «n« « comp^nw^y to ft. s«**nca <* 
maasuradRNA. Tnas. prococo. c*n ^ to datarmin. bo* «na andpoJnt 
*nd Ovo amount or a spaoAc RNA. Th. Si tocr^oua usas an and^ab^ 

™*«g«. ^^^as-p^eaton.™^ 
utl ' ttzin Q » body-labalad RNA proba. 
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The technique of primer extension (Cutvat Protocols, sups* §4 8) employs a 
labeled oftgorner of defined sequence chat is extended to the end of any 
homologous RNA by the enzyme reverse transcnptase, ki this techrtcjue RNA 
mapping prooMds across oHcontinuitie*. such as space sfces. Alternatively, 
by Northern blot hybriolzation {Current Protocols, sap/9 §3.0). RNA b 
saparatad on an agaroaa gel and transferred to a filter, usuafty rtftroceiulose. 
The size and amount of any specific RNA m deterrraned by hybriolzing a 
labeled apeortc probe to tha rvtroceauiosa fitter . This aeows determination of 
tha size of tha entire massaga and also b van/ servtfrve to niessage levet And 
flnaty. tha nuclear runoff technique ICurrmat Protocols, tuprm §4.10) ts usad to 
determine how tha transcription ratas of ganes vary in response to tha growth 
state of a cel. Cc**sequent>y technique can be used to cfacover whether 
a ce* generates HA mRNA in response to activation by proinflammatory agents 
such as tymphoMnes. 

Tha Invention inckxtos polyclonal and monoclonal arttibodias knmunoraactiva 
with ILA polypeptides or lnvnunogeo,c fragments thereof. If desred. polyclonal 
antibodlas can be further punfied. for example, by ttncflng to and elution from 
a matrix to which t> polypeptide is bound. Those of sk* k\ the art wtf know 
of various other techniques common in the immunology arts tor purification 
and/or concentration of polyclonal antibooles. as wei as monoclonal 
antibooles. Antibody which consists essentiafy of pooled monoclonal 
antibodies with efferent eptopic speoftcitiea, as we* as cfatinct monoclonal 
antibody preparations are provided. Monoclonal antibooles are made from 
antigen containing fragments of the protein by methods we* known to those 
sk«ed in the art (lonler. ef a/.. ,Vaft/re. 255:495. 1975). The term antibody or. 
immunoglobu^n as used In this invention mdudes intact molecules as wefl as 
gereticafty engineered annoody constructs such as functional ant-codies. 
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A preferred method for the identification and isolation of an antibody binding 
domdn tm exhibits bincing ~* 1A pep**s „ the b«.r»ophage A vector 

8Y * t#m - ^ , ^ s ^^b^u^ to ^e M .con^,orialHxa 0 r 
of Fab fragments from the mouse antibody repertoire in Escherichia coU (Hum 
" Soe^., 21*1275-126.. 1989) and from the human anybody repertoire 
(MuBna*. ec ^ Proc . ^ XoKy. Sc/.. fl2 8095-a09d. ,990). Aa describe 

""^ rBCept0 " (Fab -°^) "nolng to, . pressed Ugand 

were identrfled and botated from ^ aoflbody expfeJsJoo ^ 

methodotogy can also be app«ed «o nybridorn, ce. «n« expressing 
-ooocKxv- antfxxJes w*h binclng ^ a p,^^ ^ Hybridomas 
whxh secrete , desired monoclonal antibody can be product in various way, 
wing t**nfaues we« understood by those having o«*nary sk* h the art and 
no, be repeated hare. Oeta*s of these techniques are descried in such 
references as AtooocW An^ ie3 Hyt>ndomss: A ^ 
e,o/ogx*# Anafysis. Edbed by Roger K Kennett. et *J.. Ptenum Press. ,980: 
and. U.S. Patent No. 4.1 72., 24. 

The HA povnucleotide in the farm of an antiseme polynuc^tide b usefu. In 
treating dbease states associated **h formation of ^ receptor, le 
rheumatoid anhrte. particularly in articxiar carriage, by preventing expression 
of the protein that b associated with the host defense response to 
proinflammatory agents. Essentiafry. any disorder which b etwloglcafly Snked 
to expression of HA receptor couW be considered susceptible to treatment wfth 
a reagent of the invention which modulates tLA expression. The term 
-modulate- envblons me suppression of expression <y ruv when it b 
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over-expressed. of augmentation of ILA expression when it is under-expressed 
or when the ILA expressed is a mutant form of the polypeptide. When 
infUmmatory host defense response is associated with ILA ov er expression, 
such suppressive reagents as antisense tLA polynucleotide sequence or ILA 
5 binding antibody can be introduced to a cefl. Alternatively, when an host 
defense disorder b associated with underexpresskxi or expression of a mutant 
ILA polypeptide, a sense polynucleotide sequence (the DMA coding strand) or 
ILA polypeptide can be introduced into the cell. 

The Invention provides a method for detecting a cefl expressing ILA or a host 
10 defense disorder associated with expression of ILA comprising contacting a cell 
or component in a cei suspected of expressing ILA or of having an ILA 
associated disorder, with a reagent which binds to the component For 
Instance, the reagent binds to substantia^ purified ILA. or binds to activated 
lymphoid or other celts Induced to express ILA, but does not bind to resting 
IS celts, which do not express the component The cell component can be 
nucleic acid, such as ONA or RNA, or protein. When the component is nucleic 
acid, the reagent is a nude*: acid probe or PCR primer. When the ceil 
component is protein, the reagent is an antibody probe. The probes are 
detectabty labeled, for example, with a radioisotope, a fluorescent compound. 
20 a bJotumtnescent compound, a chemthjrninescerit compound, a metal chelator 
or an enzyme. Those of ordinary skffl in the art wtt know of other suitable 
labels for binding to the antibody cr probe, or wifl be able to ascertain such, 
using routine experimentation. 

For purposes of the invention, an antibody or nudeic acid probe specific for 
25 ILA or fragments thereof may be used to detect the presence of ILA 
polypeptide (using antibody) or poly nucleotide (using nucleic acid probe) in 
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biotogica, fluid, cx ti^ue,. Any speomen containing a detects amount of 
antigen can be used. A preferred sample In thb Invention Is T or B cells 
More preferably a sample H tissue of articular cartilage origin. specifically 
primary chondrocytes. Preferably the subject is human. 

Another technique which may also result in greater sensitivity consists of 
cooping the antibodies to tow molecular weight haptens. These haptens can 
then be specffteaBy detected by means of a second reaction. For example It 
13 common to use such haptens as biotin. which reacts with avldln or 
dWtroohenyl. pyridoxal. and fluorescein, which can react with speoflc and- 
hapten antibodies. 

The method for detecting a eel expressing OA or a host defense disorder 
associated with expression of ILA, described above, can be utilized for 
prescreenlng for detection of potential dangerous inflammatory response prior 
to a subject's manifestation of typical cfinlcal features of disorders associated 
therewith such as systemic Inflammatory defense syndrome. rheumato,d 
arthritis and the Ike. Additionally, the method for detecting .LA polypeptide in 
cells is useful for prescreenlng to detect risk of nftammatory disorder by 
identifying ceto activated by proinflammatory agents and hence expressing ILA 
at levels different than resting cefc. m mesenchymal ce«s. such as 
chondrocytes, such tests can be used to Identify the differentiation status of the 
cells. Using the method of the Invention, the presence, absence or mutant 
expression of ILA can be Identified in a cefl and the appropriate course of 
treatment can be employed (e.g.. sense or antlsense gene therapy). 

The ILA-specific antibodies. ILA Sgand. and ILA receptor inhibitors of the 
tendon are suited for use. for example, in Immunoassays In which they can 
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be utilized In Squid phase or bound to a so6d phase carrier. In addition, the 
monoclonal antibodies In these Immunoassays can be detectably labeled In 
various ways. Examples of types of Immunoassays which can udtee 
rnovjdonal antibodfes of the invention are competitive and non-«3rhpetitfve 
Immunoassays in *ither a direct or Indirect format Examples of such 
Immunoassays are the racSolmmunoassay (RIA) and the sandwich 
(Immunometnc) assay. (Detection of the antigens using the monoclonal 
antibodies of the Invention can be done utilizing Immunoassays which are run 
m either the forward, reverse, or simultaneous modes. Including 
Irrvmjnohlstochemlcal assays on physiological samples. Those of skid In the 
art wil know, or can readily discern, other Immunoassay formats without undue 
experimentation. 

The monoclonal antibodies of the invention can be bound to many different 
carriers and used to detect the presence of ILA peptides. Examples of well- 
known earners Include glass, polystyrene, polypropylene, polyethylene, dextran. 
nylon, amylases, natural and modified celluloses, pc^acrylamides. agaroses 
and magnetite. The nature of the carrier can be ether soluble or Insoluble for 
purposes of the Invention. Those skilled in the art will know of othor suitable 
earners for binding monoclonal antibodies, or win be able to ascertain such 
using routine experimentation. 

For purposes of the Invention. HA may be detected by the monoclonal 
antibodies of the Invention whan present in biological fluids and tissues. Any 
sample containing a detectable amount of ILA can be used. A sample can be 
a flquid such as urine, saliva, cerebrospinal fluid, blood, serum and the like, or 
a solid or semi-solid such as tissues, feces, and the Bke. or. alternatively, a 
so«d tissue such as those cornrnoniy used ir, histological diagnosis. 
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As used In this Invention, the .eon -epitope- includes any determinant capable 
of sp*o flc interaction with the mooocWI antibodies of the Invention. Epftopte 
determinant, usualy consist of chemicafly active surface groupings of 
mo.eou.es such as amino acid, or sugar *de chains and usua* have specie 
three dimension* structure characteristics, as we« as speoflc charge 
characteristics. 



<n using the rnonoctona, antlbod.es of the Invention for me to vivo detection of 
antigen, the detectabfy fcbeted mooocionai antibody Is given In a dose which 
Is diagnostic^ effective. The terra 'dtagnosticaOy effective- means mat the 
amount of detect fabeled monoctona. antibody Is administered in sufficient 
quantity to enable detection of the site having the ILA antigen for which the 
monoclonal antibodies are specific. 

The concentration of detectabfy labeled rnonoctona! antibody which b 
administered shouW be sufficient such that me binding to those cefls having 
IUV protein b detectable compared to me background. Further, it b desirable 
«hat me detectabV labeled monoclona. antibody be rapid* deared from me 
circulatory system In order to give me best target-to-background signal ratio. 

As a rule, me dosage of detectabfy labeled rnonoctona, antibody for la v*o 
diagnosis wO. vary depending on such factors as age. sex. and extent of 
disease of me Individual. The dosage of monoclonal antibody can vary from 
about 0.001 mg/m* to about 500 mg/m». preferably 0.1 mg/m» to about 200 
mg/m'. most preferably about 0.1 mg/m* to about 10 mg/m*. Such dosages 
may vary, for example, depending on whether muftiple Sections are given 
•oflarnmatory burden, and omer factors known to those of skid in me art 
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For In vM> diagnostic Imaging, the type of detection Instrument available b a 
major factor In selecting a given radioisotope. The radioisotope chosen must 
have a type of decay which ts detectable for a given type of instrument Still 
another important factor in selecting a radioisotope for In vivo diagnosis is that 
the half-life of the radioisotope be long enough so that it is still detectable at 
the time of maximum uptake by the target, but short enough so that 
deleterious radiation with respect to the host is minimized. ideally, a 
radioisotope used for in vivo imaging win lack a particle emission, but produce 
a large number of photons In the 140-250 keV range, which may be readily 
detected by conventional gamma cameras. 

For In vivo diagnosis, radioisotopes may be bound to irnmunogtobuiin either 
dlrectfy or indirectly by using an intermediate functional group. Intermediate 
functional groups which often are used to bind ratfoisotopes which exist as 
metallic Ions to imrnunoglobufins are the ©afunctional chelating agents such as 
diethylenetriaminepentacetic acid (OTPA) and etrtylenediarrunetetraacetic acid 
(EOTA) and similar molecules. Typical examples of metallic ions which can be 
bound to the monoclonal antibodies of tr*a Invention are u% In, * 7 Ru. "Ga, "Ga. 
"As, a9 Zr. and 201 XL 

Trie rrexvxfenal antibodies of the invention can also be labeled with a 
paramagnetic isotope for purposes of in vivo diagnosis, as in magnetic 
resonance Imaging (MRQ or electron spin resonance (ESR). In general, any 
conventional method for vfsuaflzing diagnostic imaging can be utilized. Usually 
gamma and positron emitting radioisotopes are used for camera imaging and 
paramagnetic isotopes for MRI. Bements which are particularly useful in such 
techniques include ,ar7 Gd, M Mn. ,ea Oy. »Cr. and M Fe. 
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—ocimd host Mm . ffiaorc ,„. ^ ""° . HA 

therefore it is oossihta ^„ , caa - 
possible to design appropriate therapeutic or diagnostic 
techniques directed Co this seouerv-» tk ^ 9 ^ 

sequence. Thus, where an inflammatory host 
defense disorder is associated 

assoaa,<Kl «"«h the over -express of ILA. nucleic acid 
sequences that interfere with HA expression a. th. „ . ■ 

^ session at the translate level can be 

nb l ^ ^ antisense nucfcic add and 

* " ~ « * — ,UV peptide 

"«*c add sequences encoding ^ (sense) ^ ^ 3^^^ 
subject with the disorder. aorrun«stered l ° the 



s^r ,^ rta ^^ , ~^ ^^^^ 

* tnftNA thai ts ^ ~ 
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nucleotides are preferred, since they are easily synthesized and are less Skely 
to cause problems than larger molecules whan Introduced Into the target Re- 
producing ce* The use of antfaense methods to Inhibit the In wfro translation 
of genes fc» wel known in the art (Marcus-Sakura, Anal. Blochem.. 122:289. 
1988). " 



Ribozymes are RNA molecules possessing the ability to spedflcaily cleave 
other single-stranded RNA in a manner analogous to DMA restriction 
endonudeases. Through the modification of nucleotide sequences which 
encode these HNAs. it is possible to engineer rrK>lecules tr« reo^g^Ize speaffc 
nucleotide sequences In an RNA molecule and cleave it (Cech. J. Amer. Med. 
Assn.. 2fiQ:303Q. 1988). A major advantage of this approach is that, because 
they are sequence-specific, only mRNAs with particular sequences are 
inactivated. 



There are two basic types of rtoozymes namely, fetrarjyrnerw-type (Hasselhoff . 
Nature. 331:585. 1988) and "hanwerhaacr-type. Tetra/iyrneria-type ribozymes 
recognize sequences which are four bases in length, white ■hammerhead- type 
ribozymes recognize base sequences 11-18 bases in length. The longer the 
recognition sequence, the greater the EkeGhood that sequence w3 occur 
exclusively in the target mRNA species. Consequently, hamrnerhead-type 
ribozymes are preferable to fefra/iymerM-type ribozymes lor inactivating a 
*P«cfflc mRNA species and 18-based recognition sequences are preferable to 
shorter recognition sequences. 

The present invention also provides gene therapy for the treatment of 
inflammatory host defense disorders which are mediated by ILA protein. Such 
therapy would achieve its therapeutic affect by introduction of the ILA antisense 
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or antlsense .LA polynucfcotid, can be achieved using a recomb^ 
expression vector such as a chimeric virus or a cofloidai dispersion system. 
A construct containing the part of the gene encodkig extraceOular domain of 
•he receptor would resu* in the product of soluble HA receptor protein 
This wUI bind and neutralise the biotogical conse<n^ o, bgand interaction 
wHh membrane-bound HA O^orders associated with under-expresston of .LA 
could similarly be treated using gene therapy wrth sense nucleotide sequences. 

Various vira, vector, which can ^ ^ ^ Qfloa „ ^ ^ 

Include adenovirus, herpes wus. vaccinia, or. preferably, an RMA virus such 
as a retrovirus. Preferably, the retrod vector is a oerivative of a murine or 
avian retrovirus. Examples of retroviral vectors In which a single foreign gene 
can be inserted include, but are not Smited to: Motor^ nK.rine teukernia virus 
(MoMuLV). Harvey murine sarcoma virus (HaMuSV). murine mammary tumor 
virus (MuMTV). and Rous Sarcoma Virus (HSV). A number of additional 
retrovrai vectors can incorporate muftipta genes. Afl of these vectors can 
transfer or incorporate a gene for a setecable marker so that transduced certs 
can be identified and generated. By inserting a ILA sequence of interest into 
«he viral vector, atong with another gene which encode, the Bgand for a 
receptor on a speofic target cel. for example, the vector Is now target specific 
Retrovir vector, can be made target speofic by mserting. for exampie a 
polynucleotide encoding an enzyme that determines the structure of a sugar 
a grycolipid. or a protein. Preferred targeting is accomplished by using an 
anttoody to target the retrovira, vector. Those of ska in the art wtf know of or 
can readily ascertain without undue experimentation, specific polynucleotide 
sequences which can be inserted into the retroviral genome to allow target 
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speciflc delivery erf the retroviral vector containing the OA antiserum 
polynucleotide. 

Since recombinant retroviruses are defective, they require assistance In order 
to produce infectious vector particles. This assistance can be provided, for 
example, by using helper ceJ ines that coma* plasmids encoding a4 of the 
structural genes of the retrovirus under the control of regulatory sequences 
within the LTR. These plasmids are missing a nucleotide sequence that 
enables the packaging mechanism to recognize an RNA transcript for 
encapsidation, H^k eel ines which have deletions of tha packaging signal 
Include but are not Imited to T2. PA317 and PA 12, for example. These ce« 
Knes produce empty virions, since no genome b packaged. If a retroviral 
vector Is introduced into such cess in which the packaging signal is intact, but 
the structural genes are replaced by other genes of interest, the vector can be 
packaged and vector virion produced. 

Alternatively. NfH 3T3 or other tissue culture cells can be cfirectty transfected 
with plasmids encoding the retroviral structural genes gag, pot and env. by 
conventional calcium phosphate transfectiorL These cets are then transfected 
with the vector piasmid containing the genes of kiterest. The resulting eels 
release the retroviral vector Into the culture medium. 

Another targeted defivery system tor ILA antisense porynucieotides is a colloidal 
dispersion system, CoOoidal dispersion systems inrtudo macromolecule 
complexes, nanc capsules, microspheres, beads, and fipidbased systems 
Including otf-in-water emulsions. miceaea. mixed miceHes. and liposomes. The 
preferred colloidal system of thts invention is a iposome. Liposomes are 
artificial membrane vesicles which are useful as delivery vehicles in vitro and 
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m«*o. ^^^^^^^^^^ ^ 

* ** a from ° OT «" •"»%>•—. a $ub3tantia( pwo-mag# ^ ^ 

•qu^boff^ccnu^uro.^omo^*. RNA, ONA and intact vvlons 

^ * b ' 0<00iCa#y •< Wtf, Btoc^n. Sc.fi 77. ,96t, 

For ^^•^^-^tra^canb-.n.bo^o.byor^p,,^^ 

•h. can be mjected ^ „ ^3^; 

Pooctu,- usina *anda,d technique, ^ knov^ to a***^ 

characteristic, ^ b. preser,. , , , ^cap,^ of th. gene* * ^ „ 

and substanda, bintfng « o a target ce« in , ompao^on to nonage, (3) 
delJvery of the aqueous contents of n. vesicie to the target eel cytoplasm at 
^ efndency; 3^ {4) ^ ^ e ^^ g ^ WomvM ^ 

(Mannino. er */.. BkM9chniqu«s. 5:682. 1988). 

Th. composition of the loo*™ is a cornbination of phospr**** 

ParttaJanV nJgl>^ha S a^ar««^en V arat U r, phosphoSpW, usua«y m 
combination w«h steroids, .sp^ Other pn<«pho«^ or <xh*r 

"P^mayabobeused. The pnysicaf character*** of Iposomes dependon 
Ph. ionic strength, and the presence of divalent cations. 

Examples of Ipids useful in iposome production include phosphatidyl 
compounds, such as DhosphabdyigVcerol. prK^tioyichofine phos- 
phatidyl^. prK^hatidylettv^Un^. sphingo^p^. cerebrosides ^ 
ganguosides. Parties ^ „ . diacytphosphatidy^yc^^s. when, ^ 
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. moiety contains from 14-18 cartoon atoms, particularly from 16-18 cartoon 
atoms, and is saturated. Mustratfve phospholpids induce egg phosphaddyl- 
choane. d*>aInrvtoy«prwsphatk^^ and dbtearoytphosphatWyfch^ 

The targeting ol Iposomes has been classified based on anatomical and 
mechanistic factors. Anatomical classification is basad on tha lava! of 
selectivity, for example, organ- specific, cei-speciflc. and organeft^speoflc. 
Mechanistic targeting can be extinguished basad upon whether it is passive 
or active. Passive targeting utiftzes tha natural tandancy of Iposomas to 
olstribute to cats of tha reticulo-enoVKrteial system (RES) in organs which 
contain sinusoidal capiftaries. Act*** targeting, on tha other hand, rivorves 
alteration of the Iposome by coupfrxj the iposome to a speoAc Igand such 
as a nraoctonal antibody, sugar, g^cofipid. or protein, or by changing the 
composition or size of the iposome In order to achieve targeting to organs and 
ce< types other than tha naturaffy occurring sites of localization. 

The surface of the targeted defivery system may toe modified ri a variety of 
ways. In the casa of a Iposomal targeted defivery system, ipid groups can be 
Incorporated Into the Bpid ciayer of the iposome in order to maintain the 
targeting igand in stable association with tfvs Sposoma! baaytw. Various finking 
groups can be used for Joining the ipid chams to the targetrig igand. 

In general, the compounds bound to the surface of the targeted delivery 
system w* be igands and receptors which wtt allow the targeted delivery 
system to find and "home inr on the desired ce«s. A igand may be any 
compound of interest which wil bind to another compound, such as a 
receptor. 



* n0 * >o< *** C * n w **°' *° taf0# * ipoeomes to sp# Jfc ce#- surface Igands. 
For e«mp*. ceruin artfgenic s*« associated po^^ptioe, * c-s 

•cttvfd by proWtamm«ory agents b. ^ ^ ^ ^ ^ 

t*roetlng B_A entibc^-concaining Iposomes cfrectfy to the sit* of inflammation. 
^^^^prc^rn^b.ir^r™atev«thres^ 
* aoton. a targeted deKery 5y*«™ offer, . slQniffcant knprovem** over 
rarK^orrWy adm^ered ocxv^oflc Iposorn^ Pr«**». ^ ^ „ 
~*c^r c^n-^e a^o. ^ ^ C9J „ , pnmj>fy ctloodracyt- 

A number of procedures can be used to covaientfy attach either polyclonal or 
-xxx^«^^ to , s ^^ bfa ^ An^-^^ lpoaomMcan 
•ndude monoclone or poVctonaf anybodies or k^^^^f^ 

' : ^ a * ^ "^ , ■ ** * on 9 ** ***y bind efflcientty to an antigenic ecxtope on the target 
cms. Upo MmMmiy ^ tw ^ to ^^ 4j ^ fw:fptofstof 

hormones or other serum factors. 

The antibode, and sobstarxiaty punfied ILA peptide of the present rtvandon 

ara idea* suited for the preparation of a kit Such a W may comprise a 

corner means being compartmenufced to receive n dose conflnem** 

«here^c^orrnorac««ainerrnear»,uo^^ #ach 

of the contain*- rr-ans comprising s^«n«. ..ements of the assay to be 
used. 

The «ypes of assays «hich can be incorporated in kit farm are many, and 
include, for example, competitive and noncompetitive assays. Typical 
•"mples of assay, v«hich can «he antibod*, of the invention are 

ra< * 04nVTK " >0a3$ay3 «~V™ -nmun.essays (E1A). enzyme^nked 
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«VTK*x»ort>ent assays (EUSA). and knmunometnc. or wndwich 
immunoassays. 

The term Tmmunoawric assay or "sandwich immunoassay*, induces 
simultaneous sandwich, forward sandwich and reversa sandwich 
immunoassays. These tarms are wel understood by those skifted in the art. 
Those of slol w* also appred*:e that antibodes accorcSna. to the present 
Invention w* be useful in oow variations and forms of assays which are 
present* known or which may be developed in (he future. These are intended 
to ba Included within tha scope of tne presant invention. 

«n p^forming the assays it may be desirable to include certain -backers" In the 
incubation rneoVm (usuaty added with the labeled soluble anybody). The 
"blockers- are added to assure mat norvspeaAc proteins, proteases, or and- 
heterophil IrnrnvavjoJobuins to antMLA knrr»jr»ofobufins present in the 
experimental sample do not cross** or destroy the antibodies on the solid 
phase support, or tha racSolabelod irKfcator antix>dy. to yield false positive or 
false negative results. The selection o" -blockers- therefore may add 
'"bstarHJaaytotrwisp*^ 

It has been found that « number of nonreievant (i.e.. nonspecific) antibodies of 
the same dass or subclass faotype) as those used in tha assays (e.g.. IgGl. 
•gG2a. IgM. etc.) can be used as Miockers'. The concentration of the 
"blockers- (normaSy 1-100 pg/K « important, in order to maintain the proper 
5 *° S * Mty **** **V unwanted interference by mutuaffy cccurring cross 
reactive proteins in the specimen. 
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P-H-pM. with ^.op., fMaMl ^ ^ mo ^ aJ antibodiej| 
Invention. 



-^^ -^ ^nunoav^o,, and ottw rfl3poa3e 

^^^^^^^ 
"«* *»ma*>n o, ^ receptor, „ to ^ <Jwucfan ^ 

T!L 5 °' immun * responM mo ^ s — 

V-P^otoxin. rnacrophage acSvatino boor, nation ^icn ^ ' 

the invent can . u.. ^ a*ha^erferon. ^ 
Interferon and IWnn,^ ^ ^ ^ 

that the nativ, Soand ^ ^ 1Uk rcceptof b „ 
""pons* modifier, and it is contemplated tha, cfoease **„ 
aSSO ° a,ed ^ may be amefcrated by*„*o administration 

«o patients ol a Sgand. soch « ^ antibody or other proteinaceou, Stance 
t»«t btock, me ft* receptor or bind* to. and hence modify **, ttotogfcal 
activity, of the native Cgand for the ILA receptor. 



r 
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lt Is also possible to utilize Iposomes with the monoclonal antibodies of the 
Invention In their membrane to specifically deliver the iposome to the area of 
the cefl expressing llA. These Sposomes can be produced such that they 
contain. In addition to the monoclonal antibody, such Immuno therapeutic 
S agents as those described above which would then be released at the receptor 
site (Wotff. «r &}.. Biochemical or BJop/yyzicaJ Acta. fi££259. 1984). 

The monoclonal antibodies of the invention can be administered in vivo In a 
bolus, or by gradual perfusion over time, and by Injection or In a dispersion 
system such as a the Iposomes described above. The antibodies of the 
i o Invention can be administered intravenously, intraperitoneal*/, intramuscularly, 
subcutaneousfy. Intracavity. or transdermal^, alone or In combination with 
effector cells or immune response modifiers. For Instance, the antibodies can 
be administered parenterafty by injection. 

Preparations for parenteral administration include sterile aqueous or non- 
aqueous solutions, suspensions, and emulsions. Examples of non-aqueous 
solvents are propylene glycol, polyethylene glycol, vegetable ods such as olive 
oil. and Injectable organic esters such as ethyl oteate. Aqueous carriers 
Include water, alcoholic/aqueous solutions, emulsions or suspensions, including 
saline ana buffered mecSa. Parenteral vehicles Indude sodium chloride 
solution. Ringer's dextrose, dextrose and sodium chloride, tact at ed Ringer's 
intravenous vehicles include fluid and nutrient replenishers. electrolyte 
replentshers (such as those based on Ringer's dextrose), and the like. 
Preservatives and other additives may also be present such as. for example, 
antimicrobials, anti -oxidants, chelating agents and inert gases and the like. 



15 
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""dart "toramy ho* ..wo^ ato,^ ™ 

apocrfic material or conditions therein. 
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EXAMPLE t 
Cells anrf f?«fl Cvthtm 

Studies were performed using the following cells and ce> cultures to determine 
whether mflNA (or ILA could be detected and under what conditions it could 
be induced. Human peripheral Wood mononuclear cells, monocytes. T and B 
lymphocytes were prepared as previously described (VJfloer. <* «/. j. 
Immunol.. 145:550-559. 1991). Chondrocytes (VWger. •/ «/.. EMBOJ.. U.135. 
1992) and synoviocytes (Lotz. of a/.. J. Exp. Med.. lfiZ:12S3. 1991) were 
isolated from tissues obtained from patients undergoing Joint replacement or 
at autopsy from donors without known history of Joint disease and prepared 
as described in VUtiger. et al.. sup*. Human thymocytes were isolated from 
tissue that was removed during cardiac surgery as previously described (Lotz. 
ef */„ supra). HTLV-1 transformed T cell Knes were obtained by oo-cufiure of 
peripheral blood T ceils with an irradiated HTLV-1 -infected ce« Kne (kindly 
provided by Or. W. Wachsman. UCSO). 8 cefls from the peripheral blood of 
normal donors were transformed with EBV by infection with EBV-containing 
supernatant* from the B95-8 cefl Bne obtained from ATCC. In addition, the ' 
following cell lines were obtained from ATCC: U373. glioblastoma; SD-N-MC. 
neuroblastoma; Wed. retinoblastoma: HS683. glioma; HEp-2 epithelial; HepG2 
hepatoma; A549. lung carcinoma; U937. promonocyte; Raji. EBV-transformed 
B cells; HUT78. Jurkat and Moh4. T cell Bnes. 
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Human peripheral btood nv^nonudear cab ("PBMC") wore prepared and 
activated with PHA (phytohema«*utin> and/or PMA (phorbo, ,2-^rtstan, 13 . 
aCeta <*> « P"v^ Oescr^ PGR 
anaiysis was performed on-RNA sa^« froo, bo* resting and abated 
PBMC with primer, corresponding to ce. surface receptor genes The 
sequences of the 5' and 3" primers used for amplification were AGG AGC AAG 
GAG CTG AGA CAT (SEQ. L0 . NO. 3, and AGC AGC AGG TCA CAG AG 
' ° N ° 4) ' '~P~*"V- A 3S5 bp PCR product, which was no, 
detected in unseated ce«s. bo, was induced by ,ymphocy«e actuation, was 
ampfcfled on cONA using y primer AGG AGC AAG GAC CTG AGA CAT (SEQ 
LD. NO. 3, and 3" primer AGC AGC AGG TCA CAG AG (SEQ. ID NO 4) 
The PGR product was not detected in unstimulated ceOs but was induced by 
lymphocyte activation. 

Using tt,e PGR product as a probe, a ,4,9bp cONA shown in Rgure , (SEQ 
UO. NO. 1, having ad characteristics of a KM length cOMA was isolated from 
a library of human T V-phocytes ma, had been transformed with human T^efl 
teukemla virus «ype , and activated with PHA/PMA. Using me method of 
Scha*. er a/. (Ce//. 1990 , sevefa| ^ rcf<Njflings ^ 

■ndapendent sequencing reactions were performed. Briefly, to obtain me 
comp.ete cONA sequence of mis gene, me PGR product was used as a probe 
U*ng an HTLV- 1 transformed T ce. Ur,. a cONA Horary wa, prepared witn me 
Superscript Plasmid System (BRL. Gahhersburg. MO). The Ebrary was plated 
transferred to Biotrans A membranes (ICN. Costa Mesa. CA,. and hybridized 
w*h gel-purified 400 bp DMA fragments. Positive dones were isoiated and re- 
screened. Sena, dfcrfons of the ingest .one. a cONA. Were prepared as 
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described by S. Henikoff (Gene. 2fl:35t-359). The cONA sequence, shown In 
Figure 1. was obtained by automated sequencing (AppQed Biosysterns. Foster 
City. CA), 

Sequence analysis of the selected cONA revealed a single potential 
pofyadenytation site (AATAAT) at position 1230-5. which is 45 bp upstream 
from a 20 nt pofy A tail. In addition the ATG start codon at positions 1-3 b 
preceded by three in-frame translation stop codons (positions -96-4, -63-61. 
-54-52). Seven nucleotides (-5 to 4) surrounding the ATG codon are identical 
to the nine bp consensus sequence for initiation of translation (CCRCCAGG) 
as described by Kozak (Ce//. 44:283-292. 1986). The translation stop codon 
TGA at position 766-8 terminates the only open reading frame of appropriate 
length. 



EXAMPLE 2 

Features of the Deduc ed I LA Amino Acid S«q M ?ncft 

The amino acid sequence of ILA (SEO. L0. NO. 2). deduced from the open 
reading frame of the cONA. predicts a protein of 255 amino acids with a 
molecular mass of approximately 28 kO as shown in Figure 1. As shown In 
Figure 2, Kyte and DooCttle hydropathicity analysis (Kyte and Ooofittfe. J. Mol. 
Biol. J5Z:10S-132. 1982) predicts a putative signal peptide (aa 1 to 17) and a 
27 amino acid hyefrcphobic region as a potential transmembrane domain (aa 
187 to 213) flanked by charged residues. These features suggest that ILA Is 
an integral membrane protein. Following the 17 amino add leader peptide is 
an extracellular domain of 169 amino acids, a transmembrane region of 27 
amino acids and a intracellular domain of 42 amino adds. 



2103401 



Two potential N^ccy^ ^ at ^ ^ ^ ^ ^ ^ 

* ^ ** po * uo ° 242 fa * ^ ^ 

"~ «- -n addition, amino acid, 24,-24. (CSCRTO) cental a potent 
ending site for the tyrosine kinase p56". 



exampi p n 

****to***UL A to Qihir M„mh„„ of .he m«p^ cr F „ m ., y 

Reduced amino acid sequence, of UJ, C040 (Stamen***, *, a/.. ^ 
(J °^- - OX^O (Ma*,* e, a/.. ^ ^ 

4-188. which is expressed by specific lymphocyte subsets (Kwor, er a, 
"P«>. were compared using the Best* program of Gene** Computer 
Group^ Consensus a«gnmen, of the three cysteine rich domains of <UV with 

^ * 0th8f mamb "» °' *™ NGP/TNF famay and introduction of gaps aioed 
m a*lrxiro aflgnment 

73.6* simaar* and 5S. W identity „ determined by 
comparison using mh software. In addition, the extracellular domain of ILA 
contains 3 cysteine rich repeats, characteristic of members of the NGF/TNF 
superfarnOy at amino aod, 43 to 86. 88 to ,06. and ,17 to 158 The 
^eonines * amino acids 234 and 235 are simBar ,0 a conserved theooine 
"""" 3,50 *ound in CO 40. CO 27. 4-lBQ and Fas/APO-, that has been 
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assodated with signal transduction In CO40 (tout «f a/., supra; (Knapp. et a/., 
eds.) pp. 93-95 Oxford Unrversity Press. Oxford. England. 1989), 

EXAMPLE 4 
Stimulation of PBMC with Mitogen* 

1. RNA Preparation and Northern Bjot Analysis 

Various of the cell fines tested (described in Example t above) were analyzed 
for the presence of mRNA, inctcatlng the production of VLK receptors In these 
cetts. 

RNA was Isolated from unstimulated cells or from cultures that had been 
activated by mitogen stimulus for 11 hours with 1pg/ml of PHA or 1ng/ml of 
PMA (Sigma. St Louis. MO). Total RNA of the above ce« Knes was Isolated by 
the acid phenol method (Crvxnczynski. ec a/.. Anal. Biochem.. 1^:156. 1987). 
Poly A+ RNA was obtained with PotyATract mRNA isolation system (Promega. 
Macftson. W1). RNA was fractionated on 1% agarose-formaidehyde geH and 
transferred to Hybond N membranes (Amersham. Arfington Heights, It). 

RNA (up to Sfig) was revers^ranscribed in a 20 pi volume containing 4 ml 5 
x RT-buffer (Gibco-BRL. Gaithersburg. MO). 10 mM cfiMothreitol (DTT) 500 mM 
dNTPs. 1 pi random hexanudeotides. 200 Units of MoMLV-RT (BRL). and 20 
units of RNAsin (Promega Cornpany. Macfison. WI) for 30 - 120 minutes at 37 
degrees C. Gel-punfTed ONA fragments were labeled with **P by random 
pdrnJng and used as probes. The 1.4 kb ful length ILA cONA was used as a 
probe. 
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2 " Northern htot An.t^ .1 , fff T ff t fl | nHft 

Total RNA and poly A* RNA was analyzed for the presence of ILA transcripts 
by Northern Wotting, using , ^g/tane for Total RNA and t//g/ml for poly A* 
RNA. The fifters were analyzed for the presence <* ILA tran^pu, by Northern 
Wowng. To document me amoun, of RNA loaded, the rater, were 
.ubseouenny analyzed tor cyctoph*n mRNA. RNA loads on the «, e rs were 
determined by control hybridizations wfth a luWength cydophdn cONA probe 
(Hasl. e, Nucl . Acid „ es t9go) ^ somfl expenmen)3 (Figof<| 

6) a giyceraldehyde 3-phosphate dehydrogenase (G3POH) cONA fragment was 
used for control hybridation,. A 190 bp fragment was amplified by reverse 
transcnptase-PCR using G3PDH primers sense: TGG TAT CGT GGA AGG ACT 
CAT GAC (SEQ. I.O. No. 5): ant^ense: ATG CCA GTG AGC TTC CCG TTC 
AGC (SEQ. I.O. NO. 6) and subctoned rto pGEM3z (ProTTega Co . Madison. 

Autoraoiographs were scanned on a Microtek MSF-300G scanner (Microtek 
International <nc. Taiwan, and bands were subsequent* analyzed using N.H 
■mage 1-44 software. Remove densrties of hytxKS^oo, skjnate were caJcuiated 
in comparison to controls (unstimulated cafe, for both ILA and cvdophiSn 
Hybridization signals. Captions from ILA hybridizations were then corrected 
on the basis of those obtained in cydophtfn hybrkfizadons in order ,o correct 
'or variable RNA loads. The rewts of these studies are shown in Figure 4 
By Northern blot analysis of poly A* RNA, three forms of ILA mRNA could be 
detected at 4.4 4.0 and ,.a kb. But analysis of total RNA from stirnulated 
PBMC (as shown in Rgure 5) showed only the 4.4 kb form. 
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a. Quantitative PCff 

To determine the time period during which mRNA was produced by activated 
cells and the amounts produced, PGR was conducted on activated cats over 
a time course at selected intervals. PCR was performed fai the foOowtng 
example with 0.1 to 3 iA (depenrJng on the primers) of the RT reaction product 
In 25 >il vokjrne with 1 unit AmpttTaq (Penan Elmer Cetus, Emeryvile. CA). 140 
mM dKTPs, 1.5 mM MgCt2. 10 mM Trts pH a 3. 50 mM KQ and 10 pM of each 
primer. After a 5 minute denaturabon step at 94 degrees C. the reaction 
proceeded in 35 cycles of 30 seconds at 94 degrees C. 30 seconds at 55 
degrees C and 30 seconds at 74 degrees C. fotowed by 5 seconds at 72 
degrees C. 



Primers used for ILA PCR were: 

ILA-START: GAG AAT TCC ATG GGA AAC AGO TGT TAC (SEQ. ID. No. 7) 
SKR6-SEN: AGG AGC AAG GAC CTG AGA CAT (SEQ. L0. No. 3) 
SKR6-AS: AGC AGC AGG TCA CAG AG (SEQ. ID. No. 4) 
1LA-BAC5': CAT TCC CGG GTC CTT GTA GTA AC (SEQ. I.O. No. 8) 
ILA-BAC3": CGG TGA TCA TCC TGG CTC TCT CGC AGG GGC (SEQ. 1.0. 
No. 9) 

ILA-OELt: TGC C^G CAT ATG TCA CAG {SEQ. I.O. No. 10) 

ILA-OEL2: CAT ATG CAG GCA GAC CCT GGA CAA A (SEQ. LO. No. 1 1) 

PM8C were stimulated with 1/ig/ml of PHA and ing/m! of PMA and RNA was 
isolated at time points of 4. 0, 18. 30 and 48 hours. Northern blots prepared 
as described above, except that each lane contained 11pg total RNA. 
Hybridization was performed with **P labeled ILA cONA. These studies on 
kinetics showed that ILA mRNA was rapidly induced by stimulation with PHA 
and PMA within 1.5 hours, increased to maximal levels by 8 hours and declined 
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dotoctabl* in total or pot/ A* RNA from urtstknulated cala from " 

norma* cW 3 . ^"mutated from mor. than 20 

Stfmulawon of p flM <T wff h A. ^oa An,. K^, M 

G3P0H mRNA. Antibodv to rm ,1- - 

, Ilm .^ ^«xx^ to C03 atao rxJuc«d HA mRNA. As compared «o 

""""f.F (I 
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3* ilA fragments served as ttmpUtes tor the generation of a (LA dotation 
fragment which lacks the 200 nucleotides located between ILA-OEL1 and ILA- 
0E12. This fragment was subcSoned into the EcofU and Mndltl sites of 
pGEM4z. 

EXAMPLE 7 
Stability of ILA mRMA| 

Actlnomydn O (actO). a transcriptional inh**tor. was used to determine I LA 
mRNA stabtfty in PHA/PMA stimulated and actinomycin D (actO) treated PBMC. 
Cetts were stimulated with 1 ug/ml of PHA and 1 ng/ml of PMA for 4 hours 
before 5//g/ml of actO (Sigma. St Louts) was added. Cels were coiected at 
cMwot time points tor analysis by RT-PCR as descried above for expression 
of tLA mRNA. using as primers RESTART (SEQ. LO. NO. 7) and ILA-BAC3* 
(SEQ. 10. NO. 9). 

For quantitative analysis of tLA mRNA levels a competitive PCR was performed 
by co- amplifying cONA with THE ILA deletion ctone (1LA-OEL). lacking a 200 
bp region described in Example 6_ Serial cb*utK-vs of this deletion done were 
co-ampMied with single stranded cONA as oVwcribed above. PGR products 
were separated on a t.3% agarose gel and stained with ethiolum bromide. 
Pictures were taken with a Land MP4 Polaroid camera on positive/negative 
Polaroid «m #665. Negatives were scanned and evaluated as described for 
Northern blot analysis. 

Figure 7A shows a titration of tLA-OEL agamst constant amounts of cONA from 
the control and the 1 5 and 30 minute actO samples. Ethidiurn bromide stained 
gels showed the points of equal intensity between target and competitor 
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(XCXXXn3 from " ^ ""Pie ncx ,re«ed w,thaoOto 4»,0» and 

~««ves of the photograph, ^. W «d *nd ratio, of Urge, to 
5 ~>r^o, products P^^- O ^rfv.n l ^o.co^ ot o, m o^, 
^^rMcdcotFig^.rei ^•o~valenc. P o^(l: 1 ,a tkj)o ,^ 
•o comp<,«or products M a2x10 . co^p^ ..^^ ^ ^ 

control, at 2.W como*«or for ,he „ rrwx*e acxO samp* .nd .< 

15-10- co^p^or mo^ to, ^ 30 m^. These v *ue, 

.0 rep,.**,, a half *. «me <* .LA and mANA of 30 rrw^ M 

EXAMPt F n 

Norma* human thyrnocytes prepa. * as in Example 1 were *udied as a source 
<* immature lineage eels. Th«y « mbrtea a simiar time course 0/ ILA mflNA 

•5 Eduction as p*^„ wood Vmphocyt „ ^ ^m^eo as above 
described witn PHA and PMA. SorrxJacion w«h PHA or PMA alone was 
-«c^ ,0, ^ ^ rxXjCOOfV a<x^mRNA „as no,* pressed ,n 
response «o (, 0 ng/mO. UF (10 no/mi,. t-Ny (500 UVmi). LPS (1 „g/mQ 
or lUFo (,00 u/mo after 7 hour, (not snown,. The fwmt>!nant human 

20 cytokines «.-.„. «f Nt . UF and TNFo *ere purchased from R&D Systems 
(Minneapolis. MN). Endocoxm content .as iessthanO., ngpermg o#cytok«e 
protein. Analysis of T eel fcrtes snowed ILA expression in HTLV-1 transformed 
T cetts and in Xirtcat eels after strrxiation with PHA and PMA. but ILA could 

not be detected in the T-ce« anes i-fcj7n urn t* 

and MOLT4. even after stimulation *nth 

25 PHA and PMA. 
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BCAMPLE9 
ILA can be Induced In normal B l ymphocytes , 
and la conatJtutlveJv tm^M#d I n transformed B catla 

In 8 lymphocytes purified from human peripheral Wood as described k\ 
3 Example t. K> w*s detected by RT-PCR an cees that had been activated with 
ar~-*i (12.5 /igftnf) or PMA (10 no/mf) lor 6 hours by ana-V** tor ILA mRNA 
using RT-PCR with primers SKR6-SEN (SCO 10. NO 3) and -SKR e*AS (SEQ 
l.O. NO 4). A series of B eel fines showed the presence of HA mRNA in 
unstimulated Hap eels, an EBV transformed 8 eel ane. as wet as an B eels 
10 from normal donors that had been transformed by EBV in vitro. Stimulation 
with PMA (10 ng/mf) had no detectable effect on the constitutive ILA mRNA 
expression In EBV transformed B cets. The results of these studfes are shown 
in Figure 8, 

EXAMPLE tQ 

15 ILA txprqsalon In mo nonuclear phagocytes 

In human blood monocytes ILA was induced by stimulation with IL-10 or PMA 
(0.1 ng/rnO tor 4 hours. RNA was isolated after 4 hours and analyzed tor ILA 
mRNA by Northern blotting as shown In figure 9A. Since the load of RNA 
differed considerably in this expariment a rehybridaa^on of the blot with 
20 G3P0H cONA is shown in Figure 96. Lane 1: control; Lane 2: PMA (100 
fo/mf); Line 3: PMA (1 rtg/rnf): Lane 4: PMA (10 no/mf): Lane 5; PMA (50 
og/rrO): Lane 6: IL-1/J 10 ng/mt Rgure 9C shows the results after densitometry 
and normafization of the ILA signals on the basis of G3POH signals. 
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^^^^.^Kao^PMAw^edosed* 

occurring .,0.1 no/ml The same three mRNA bofwTrw of 4.4, 4.0 and 1 8 kb 
"hVnvhoc^w..^^,^ * addition to PMA and 
1A was abo induced in monocytes by ^ ^ 
"POP*****^ tLA vvaa a/so found in tha human 

premonocytlc cal line U937 and In wfcro derived macrophages after Induction 
w«h IL-1/1 (10 ng/mO and PMA (10 ng/ml> (noc shown,. 



EXAMPt F tl 
Haaui dlatrihitrton « n n T1w1 ,f„ t ( nn 
of ILA imrimfon in nn n ^YTr nh ^i d Tc<tj 

To determine whectw ILA express.cn „ restncted ,o the i,™^ Systam 
primary ce«s and ce« «nes from other tissues examined. n_A and mRNA 
was not detectable by Nonhe, n Wooing or PGR in unstinted human articular 
chondrocytes, rheumatoid synoviocyte, or in severa, human tumor ce« Unes 
•"eluding*, hepatoma HepG2. However. foOov.ng activation with IL- 10 1LA 
"*NA was detected in severe rx**vrnpho, d ceO types. HEp2 (ep.the.io*) 
HepGS (hepatoma, ceOs or human articutar chondrocyte, were stimutatedwHh 
"--1/M»Onc/mO«or6hours. The presence ol K_A mRNA was determined by 
PCR using me primers ICA-BAGS' and -3" (SEQ 1.0. NOS. 8 and NO 9 
respect,. To document .qua, amount of template, the dtfferent samp.es 
wwe also analyzed (or G3POH and mRNA using P: PhiX 174. Hae III marKers. 

Rgure 10 shows representative results for epitneSa. and nepanxna ceils and 
'or human articular chondrocytes where tfus mRNA was hot present in 
uns.imu.ated ce«s but increased strong in response ,o ,L-ip (,0 ng/rrU, 
A-ong me non-Vnphoid ^ ^ teste<3 . ^ ^ ^ ^ ^ 
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ILA mRNA constitutiveJy. but ILA was not Induct in the brain-derfved can linos 
Wort, HS683. U373 and SK-N-MC In response to IL-1/3 (10 ng/mi). IFNy (500 
U/mQ or by PMA (5 ng/ml) plus the calcium iooophoro A23167 (1 nM) (Figure 
1 1). These findings demonstrate that HA is inducible by the proinflammatory 
cytokine IL-l/J in diverse ca* types and thus has a much wider tissue 
distribution than described for 4- 1 8B (Pottok. et a/.. J. Immunol.. 1SQ: 77 1 . t 993; 
Kwon. er a/. # Cetf. Immunol.. 121:414. 1989). 

In another study ILA was induced in primary chondrocytes by the second 
messenger agonists PMA. cAMP. the calcium ionophore A23187. and by 
cyciohexemide (CHX). hs induction by CHX suggests that ILA accumulation 
in primary chondrocyte is suppressed by a labile protein that is constitutive^ 
being synthesized. 

The foregoing description of the invention is exemplary for purposes ol 
illustration and explanation. It should be understood that various modifications 
can be made without departing from the spirit and scope of the invention. 
Accordingly, the fcrfJowtng daims are intended to be interpreted to embrace all 
such modifications. 
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Summary OF SFfHfFfKTEfr 

Sequence LD. No. 1 Is a nudaotlda sequence encoding HA 

Sequence LO. No. 2 Is an amino acid sequence (orlA 

Sequence LO. No. 3 b a nucleotide sequence far a 5' primer (SKR6-SEN) for 
I LA RNA. 

Sequence LD. No. 4 is a nucleotide sequence for a T primer (SKR6-AS) for I LA 
RNA. 

Sequence LD. No. 5 b a nucleotide sequence tor a sense primer tar HA RNA. 

Sequence LO. No. 6 b a nucleotide sequence for an antisense primer for I LA 
RNA 

Sequence LO. No. 7 b a nucleotide sequence far primer (HA-START) for ILA 
RNA 



Sequence LO. No. 8 b a nucleotide sequence far primer OLA-SACS') for MA 
RNA 



Sequence LO. No. 9 b a nucleotide sequence for primer (HA-BAC3 - ) tor 



ILA 



RNA 



Sequence LD. No. 10 b a nucleotide sequence tor primer (ILA-DEL1 ) for ILA 
cONA 
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Sequenc* LO. No 11 b a nuctootkfe saquanca for prlnw (IIA-OEL2) for ILA 
cONA, 
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SCQUENCt LISTING 



(i) GENERAL INFORMATION: 



<D APPLICANT: La ex. K*r*l a 

Schw«cz. H«cb*rc 

(it) Ttrut or wvon-ioa: a t£««oa ihdoco by LYHraocm 

<ltl) WJKfltR or SUyjEMCtt: 11 

<lv) COUlKSrOHDEMCC ADOftUS- 

<A> ADOKSSEZ: Horn Jub„ 4 U* lcx 

CC) CITY: Lo« An C «i«» 

(D> STATE: California 

(K) COUNTRY: USA 

CF) ZIP; 90067 

(v> COMPUTER READABLE FORM; 

<A> MEDIUM TYPE: Floppy disk 

<B) COMPUTER: IBM PC ccpacibU 

<C) OPERATING SYSTEM: PC-OOS/NS-OOS 

<0) SOriVAJU: P.c.acla R.U„. #1 . 0 . v.„ lon #1 . 23 

(vl) CURRENT APPLICATION DATA: 

CA) APPLICATION NUMBER: OS 

(B) FILINC DATEi 27-SEP-199J 
CC) CLASSIFICATION; 

(vlll) ATTORNEY/ ACEKT INFORMATION: 
<A) HAKE: Bo.clch. Jun. M. 

CB) I STRATI ON NUMBER: 31.23B 

(C) &EFER£NC£/DOCXET NUMBER.* PO-2965 

Ctx) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: <«19> 455-5100 

(B) TELEFAX: (619) 455-5110 
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(2) INFORMATION FOft 5CQ 10 HO: I; 

(I) SEQUENCE CUAJtACTEAXSTXCS: 

(A) LENGTH: 1439 b*s« p.Irs 
<B) TYPE: nucl.lc *cld 
(C> STRAND EDHESS: «lncl. 
(O) TOPOLOGY: Uo«*r 

<tl) MOLECULE TYPE: DMA <x.ao«tc) 



10 



IS 



20 



25 



<vll) 1HKCD1ATE SOURCE : 
<B) CLONE: XIa 

<lx) FEATURE: 

(A) MAKE/KEY: CDS 

<B) LOCATION: 140.. 904 



<xl) SEQUENCE DESCRIPTION: SEQ 10 MO: I: 

CCACCCCTCC CACACCAACC ACTCCAAACT TCTCCCCCAC CCCTCACATC TCAACACTCA 60 

CATTTCTCAC ACCaCCTAAT TTCATTAAAA TTCTCTTCCA ATCACCTTTC CTACTaTCAT 

ACCTCTCCCA CATTTCATC ATC CCA AAC aCC TCT TAC AAC ATA CTA CCC ACT 
H*c Cly Asa S.r Cys Tyr Asa II. V.l Al* Thr 
1 5 l0 



CTC TTC CTC CTC CTC AAC TTT CAC ACC ACA ACA TCA TTC CAC CAT CCT 
L.u Uu L.u VaI Asa Ph. CLu Arg Thr Ar« S.r L-u Cla Asp Pro 
13 20 is 

TCT ACT AAC TCC CCA CCT CCT ACA TTC TCT CAT AAT AAC ACC AAT CAC 
Cys S.r Asa Cy fro Ala Cly Thr Ph. Cys Asp Asa Asa Ar S Asa Cla 
30 33 AO 

ATT TCC ACT CCC TCT CCT CCA AAT ACT TTC TCC ACC CCA CCT CCA CAA 
IX. Cy. S.r Pro Cy. Pro Pro Asa S.r Ph. S.r S.r Als Cly Cly Cla 
45 30 55 



120 
172 

220 

268 

316 
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ACC ACC TCT CAC ATA TCC ACC CAC TCT AAA CCT CTT TIC ACC ACC ACC 
AC. The Cy. Aap II. Cy . x,, Clo Cy. Ly. Cly V.! Arg ~ 

" 70 75 



3«4 



AAC^TCTTWTCCACCACCAAT^CACTCTCACTCCACTCCACCO 
I*. Clu Cy. S „ S .c The ,. c A.o AX. Cl« c,. A.p Cy. The C^ 

10 « »o 

T^CACTCCCTCWCCACCATCCACCATCTCT^CAC^TTCTACA 
Ph. Uti Cy. U Cly AX. Cly Cy. S.r Hoc Cy. Clu Cl« A.p Cy. Arg 

" l<» 105 

CAA CCT CAA CAA CTC ACA AAA AAA CCT TCT AAA CAC TCT TCC TTT CCC 
CI. Cly Clo Clu Uu The Ly. Ly. cly Cy. Ly. A,p £ £ £ £ 
110 »« 110 

Thr Ph. t**" AAA CCT CCC ATC TCT CCA CCC TOC ACA AAC TCT 

Thr Ph. A.„ A. P « a Ly. Cly „. ^ ^ Trp 

l " "0 135 

TCT TTC CAT CCA AAC TCT CTC CTT CTC AAT CCC ACC AAC CAC ACC CAC 
S.r L.« A.p Cly Ly. S . e V.l L.u V.l A.n Cly The Ly. Clu ^ ^p 
143 . 130 155 

20 ^ £ ^ Jf* CT< " TCT C « CCA TCC TCT „2 

« V.l V.l Cy. Cly Pro $. r Pro AX. A.p L.« S<lc h, cly AX. S.r S.r 

160 l« 170 

V.l Thr Pro Pro AX. fro Al. Arg clul ^ cly Mt , J-r ^ cl- fU 
175 "0 185 

ATC TCC TTC TTT CTT CCC CTC ACC TCC ACT CCC TTC CTC TTC CTC CTC 
IX. S.r Ph. Ph. L.„ XU ^ Thr S.c Thc *X. L« L.u Ph. L.u L. u 

190 "5 20O 

3o £ c Uu s * c w * 1 v * 1 l " £ «x ty- 



440 



508 



556 



•OA 



700 



7<.a 



796 
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IS 



CTC CTG TAT ATA TTC AAa CAA CCA TTT ATC ACA CCA CTA CAA ACT ACT 
L*u L«a Tyr II* Pb* Lym CI* Pro Pfco lUc Arj Pro V*l Cin Tbr Thr 
220 223 230 2 35 

CAACAOGAACATCCCTCTACCTCCCC^ 

Gin Clu Clu Am 9 Cly Cy« S«r Cy» Ar* Pfc« Pro Clu Clu Clu Clu Cly 
240 243 230 

CCA TCT CAA CTC TCAAATCCaa CTCaaTaCCC CTCTTCCCAC TTTCTTCaaa 
Cly Cym Clu Lsu 
233 

ACAACCAACC AAATATCACT CATCCCCTaT CACACCTTTC AAAACCAACA ACACCATCCT 
ACATAATACC CACCaTTCCC CCAACaCaCC TTCTTTTCTA AATCCCAATC aCTTCCCCTT 
TAAAAATCCA CCACTTTTTT UHllUKi CACACCCTCT CACTCTCTCA CCCaCCCTCC 
ACTCCACTCC CACCACCATC CCTCTCTCCA CCCTTCACCT CTCCCACCTC AACTCATCCi 
CCTCCCTCAC TCTCCTCACT ACCTCCAACT ACAACCAACC cccaccacac ctcactaact 

tttttctttt ttcttcctaa acatcccatt tccccatctt ctacaccctc ctctcaaact 
cctaccttca ctttcccctc ccaaactcct cccattacac acatcaactc ccaccccccc 

CCAAAATAAT CCACCACTTT TAaCaCaACA CACACaTCaC CACACaCCTC CTCATAAAAA 

aaaaaaaaaa aaaaa 



«44 
•92 

94A 

1004 
10*4 
1124 
1184 
1244 
1304 
1364 
1424 
1439 



<2) IMFOftKATIOCf FOft SEQ ID HO: 2; 

20 (1) SEQUENCE OUaACTOtlSTICS; 

<A) LENGTH; 255 mmltx* «cl<U 
(B) TYPE: ttloa Acid 
(0) TOPOLOGY: lln**r 



(11) MOLECULE TYPE: P roc* I a 
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<m1) SEQUENCK OUCaimON: SKJ ID HO 2: 

H \ C <*» ^ «• V.l Ala Thr L*u l»u L.« V.l L»« 

5 10 l5 

A*u Fh. Cl„ Ac, Thr Ar g 5. r l^. cm A-p f c „ Cy. S.c A.„ C y . Pco 

20 » 30 

Al. Cl y The n,. Cy . A«p A.« A.» Ac. *. n clo II. Cy . S.c fro C y . 

" *o „ 

rro rco A.n s.c s « AU cly cly cla Acf Thr c ^ ^ n> 

«J. Ar« Clo C y . Ly . ci y V.l ^ Arg Hue Arc Ly . CXtt Cy . $ « fcr 
70 " 80 

THr S.c A« Al. Clu Cy. A.p C y . The Pro Cl y rh. Hl , Cy . ^ - 

" 90 „ 

Al. « y Cy , H.e Cy . Clu Cln Asp Cy . cin Cly CU, Cl„ L. u 

l °° "5 110 

The Ly, £ Cl y Cy . L y. ^ ^ Cy , ^ c , y ^ ^ ^ 
U3 "<» 125 

S U ' £ T <* ^ c y . S « t,„ Asp Cl y Ly , 



140 



III V * 1 *~ «J ^ **« -P V.1 V.l cy. « y h , 

150 "5 WO 

S« rxc Al. Asp L. u S.c Fro Cl y Al. S.c S.r V.l The Fee fro *1. 
161 170 



175 



rc- Al. ^ ci rro ci y Hl . s .c rco clo xu u< $-c ^ ^ ^ 

"° 190 
Al. L.„ The S.r Thr A l. _ Uu ^ _ ^ ^ L . u ^ ^ 

195 JO ° 205 
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Arg Hw 5«r V*l V.l Ly» Arg Cly Arg ly« Lys Uu Uu Tyr U« rfe* 

210 215 220 

Ly« Cln fro PH* K«c Arg Fro V«l Cln TKr Thx Clo Clu Clu a*d Civ 

Cy« S«r Cy« Arg ?fa« fro Clu Clu Clu Clu Cly Cly Cy« Clu L» j 
2 4 * 2JO 255 

<2) tMFOOKATXON FOR SDQ 10 HO:). 

(I) SCqUdCC CHAftACTt&tSTICS: 
<A) UHCTU: 21 Vt«« p.lr. 
<B) TYPE: oucl«ic *c!4 

(C) STttAITDCDCfUS: «logl« 

(D) TOPOLOGY: llcv.*c 

Cll> MOLECULE TYTE: OKa <g«no«lc) 



<vil) IMMCOtATX SOUftCE: 

(ft) CLOtfZ: 3KK6-SEM 

(Ix) rtATUHZ: 

(A) KAMZ/KEY: mitcJULA 
(ft) LOCATION: I. .21 



C*l) SGQUCfCC OCSCBLIPTIOH: SBQ ID MO; 3: 

ACCaCCAACC ACCTCACACA T 

<2) IMFOCHATIOM POft SGQ 10 HO: 4: 

(1) SOQUEtfCC CHARACTERISTICS: 
(A) LDICTU: 17 h+s* p«Lcs 
(ft) TYPE: oucUlc *cld 
(C) STSANDEDKCSS: .logl* 
<0) TOPOLOCY: Un**c 



2103401 



-05- 



<U> NOIXOILI TYTf; OKA ( $ .»o*l c > 



(1) CLOKZ: SXM-A5 

(u> rtAitmx: 

(A) KAMI/KEY: tlU 
(I> LOCATION. I. . 17 



(Ki) SttHmiCE OWOIIMIOK; stq ZO NO:*: 

ACCACCACCT CAGACAC 

<2> WOCHATION rot SEQ 10 *>;S; 

< l > SIQTOICX CXAJtACTOLISTlCS: 
(A) LttCTH: 24 b« # ^t", 
<») TYTC; oucl«tc Acid 
(C) rtVAUDCDHUS: .lo^U 
<0) TOrOLOCY: ll M *r 

(it) mixanjt vert: oka ( c «no«ic) 

<lv) AffTI-SQfSt: no 



<»lt) ttMOtATC SOUftCC:' 

(I) CLONE: C3PON pat 

<ix) FZaTUU: 

(A) KAHX/KCY: *lic_RitA 
(Si LOCATION: 1..24 



Cxi) 31QtTOC£ OCSatlfTlON; SEQ 10 NO;$ : 
TCC7ATCCTC CAACCACTCA TCAC 
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(2> I«ro«IUTIO« FOft SBQ 10 W):4: 

<l> 5EQUEHCK OCAXACratliTICS; 
(A) LWCTM: 24 few Mlra 
(») TY?C; oucUlc 

(0) TOFOUXTJf: lln-*c 

<U> HOUtOJU TTFC: NU ( C «oo«lc) 

(!▼) Ajrn-sotti; rts 



(»> cuxtz: circa rem 

<lx) rXATOM: 

(A) KAKt/KEY: «<«c_|JU 
<») LOCATION; I. .24 



<*!> SGQOZtfCt OCSOlimOtI: SEQ ID *>-«: 
ATCCCACTCU CCTTCCCCTT CACC 
<2) iNFOfltMATlOtf FO* 3CQ ID WO: 7; 

<l> SEQUEMCC CRAAACTOLISTICS: 
(A) LD*CTM: *7 W*« p*i r » 
<■) TYFC: aucl«lc *cid 

<0) TOPOLOGY: Ucmat 

<ll) MOLECULE TYFC: C*U <*.oo.ie> 



(vtl) U0f£OlATC SOURCE: 
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<»> LOCATION: I..J7 

<»t> Seqoiwcs OCSCMITIO.: SCQ U> NO: 7 
c"*axtcca TCCCAAACAC CTCTTAC 

<J) WfOttuTio* roe stq to M:S: 
<n scqooci acAiAcramics. 

<A> U*CTH: 2) fc^ Mlc , 
<»> TTTt: aucUu «cl<* 
<C> STSAJtOCDMUS: .|««u 
<0) TOfOLOCY: I la.*, 

<») CLCKZ; H^.tAO- 

CATTCCCCCC TCCTTCtACT AAC 

(A) LEMCTU; >0 ^ ^ lr , 
<»> TYF«; aucUie *<14 
«=> STKAIIDCIWCSS: . iocU 
0>) TOfOUJCT; 

<it) mtXOJUi TT?C: «U 



2108401 



(vtl) trtttDCATt SOtmct: 

<*> CUM: ILA-tACV 

(lx) fTATUV: 

(») LOGATIOtf: I. .30 



<si) scqomcz ocsotimotf: jeq to vo:t 

CGCTCATCAT CCTCCCTCTC TCCCaCCCGC 

(2) IMTOCHAXIOM ItML SBQ tD »0:lO: 

<i> SCQOVMCX OUftACTCftlSTICS: 
(A) UtfCTH: 14 t>4«« p * lrm 
(») TYFCr auel*lc *c!4 
(C) rntAHDOKtSJ : stacU 
(O) TOfOLOCT: llo««c 



(Wl) MODIATC SOUICC: 

(») CUOUE; IlA-OfXl 

<ix> itatthlE: 

(B) lAGATIOtf: 



<*l> SCQUINCC DCSOLIFTXOM: SBQ 10 MO: 10 
TCCCTCCATA TCTGACAC 



2iosm 
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<2) wouunon roe sbq 10 m : ii : 
<D stqutMCE ocAjtAcrnumcs: 

U> LENGTH: 23 Ium p*i c , 
(») TTfft: oucl«lc *cld 

(0) TOrOLOCY: llo** r 
<U> HOtXOJlT TYTl; *U <««o«ic) 



<»> CUME: ILfc-0tL2 

(A) KAMZ/rrY: •i*cJtHA 
(») LOCATtOH: I. 



(xi> sequtac* Dtsourric*: soq id mo : ii : 

CATATCCACC CACACCCTCC ACAAA 
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CLA1M3 

1. An botated polypeptide comprising Mora porttan of JIA. 

1 ^P°V*ucieo*iec<c^2.v^eintr*po*^^ 

4 ' ^ P^ynod^jtW. of claim 2. wherein the potynucleobde b RNA. 

5. A host col containing poVnudeotJde of claim 2. 

«. A recombinant express^ vector contalr^ th« pcfynockwtkto <rf claim 
Z 



7. The vector of daim d. *fwain the poVnudeotide is an antxsan 53 
sequence. 



a The vector of daim 8. «nich b a vfcvs. 

9. The vector of daim 8l\*erein the virus a an RNA virus. 

10. The vector of daim 9. wherein the RNA virus ts a retrovirus. 

11. The vector of ctain e. wherein the vector is a coOoidal dispersion 
system. 
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12. Tne vector of otalm f 1 vw*w*Ln ^ . ^. 



specific, 
a gtycoBpid. and a protairv 



is- ^^orc^.a^^^^^^^^ ^ 

fragment thereof. 



20- The vector of ctaim 6. ^ the 



vector ts a piasmid. 



21- A^ J ^ M ^^^^ p( ^^ i ^ 

fragments thereof. 

22. The antrtxx^ exclaim 21. vrf^ ^ 3,**^ ^ 



9 



2108101 

-73- 

2a The antibodfas ol claim 21. wherein the antibodies are monoclonal. 

24. A method tor Wentifylng a c*< expressing HA comparing contactfrig 
cM component with a reagent which twxls to the component 

25. The method ol claim 24. wherein the component is nodete acid. 
26- The method of claim 24. whereri the component b protect 

27. The method ol dakn 25. wnerein the nudete add b DMA. 

28. The method ol daim 25, wherein the nudeJc add b RNA. 

29. The method ol claim 24. wherein the reagent b a probe. 

30. The method of daim 29. wherein the probe b nudeic acid. 

31. The method ol daim 29. wherein the probe b an antibody. 

32. The method ol daim 31. wherein the antibody b potydonat 

33. The method ol daim 3i. wherein the antibody b monoclonal. 

34. The method ol daim 24. wherein the eel b a lymphoid cel. 

35. The method ol daim 24. wherein the cef b a mesenchymal eel 

36. The method ol daim 29. wherein the probe b detectaWy labeled. 
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37. A method tor Identifying host defense inflammatory response in body 
*«ue comprising contacting. , body tissue sample with an ILA agent 

38. ^«^ofcUim37.^^ ttw ^ ba ^ ca ^^^ 
host defense response is rheums**! arthritis. 

39- The method of daim 37. wherein the agar* b a prooa. 

40. The method of daim 37. wherein the probe is an antibody. 

41. The method or daim 40. wherein the antibody is porydonal. 

42. The method of daim 40. wherein the antibody b monodonaJ. 

43. The method of daim 40 or 41 wherein «he antibody b detectabfy 
labeled. 7 

44. The method o, da*n 43. ^ ^ b ^ ^ ^ 
COnSiStl09 °* a 'arjoootope. a bioluminescent compound, a 
c***umlr«scene compound. . ^esce^compour^ametalche^e 
or an enzyme. 

45. Ar M dxxJofme<^aninflammator y rK«defer«er* 

»«ociat*, with HA comprising admWstenng to a subject with the 
d *° fd * r - a °™*<^te*y effective amount of a reagent which 
modulates HA activity. 
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46. The method of daim 45. wherein the reagent n an anteer-a 
pofynudeotlde sequence. 

47. The method of daim 45. wherein the reagent is an antibody. 

48. The method of daim 45. wherein the antibody b monoclonal. 

49. The method of daim 45. wherein the disorder b rheumatoid arthritis. 

50. The method of daim 45. WTerein the reagent b a sense pofynudeotfcfe 
sequence. 

51. An isolated polynucleotide sequence which comprises 5* and 3" 
""translated nucleotide sequences associated with tine nucleotide 
sequence which encodes tt_A. 

52. The polynucleotide of claim 2. wherein the polynucleotide b Sequence 
L0. No 1. 

53. An isolated pc<ynucleotide sequence which comprises nucleotide 
sequence encocSng ILA polypepooe. or a fragment thereof. 

54. An isolated polypeptide wherein the polypeptide b encoded by the 
polynucleotide of Sequence IO. No. 1. 

55. The polypeptide of daim 54. wherein the polypeptide b Sequence LD 
No. 2. 



21CS401 



•xtra cetutar domaki. 



A method o< arnrforadng an ILA-medated pathoiogy in an anima, 

conriprtsinQ: 

ad.rtnfcM.rtng to th. animal a therapeuttaiy effective amount of an llA 
agent 



The method of eWn 57. wherein the HA agent inhibit* adhesion 
between the ILA receptor and a Igand therefor . 

A pharmaceutical compos*™ comprising ILA^mediated pathology 
amefcxatlng amounts of an ICA agent together w*h a phanroceutJcaty 
inert carrier. 



A method oc detecting ILA-roeoU,^ o*.hotogy which comprises 
contacting a source suspected of containing ILA receptor with a 
d,39n0ibCa * y * 1U ^ of detectabfy labeled ILA agent and 

determining <f the ILA agent bincfcj with the ILA receptor. 

The method of daim 60. wnerein the ILA agent inhibit, adhesion 
between the ILA receptor and an ILA igand 



Smart & Biggar 
Ottawa, Carta J • 
Patent Agor.r. 
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-ta« *ccaaccac:waaac7TCTCccccacc — 

-«J TXATTTCArTAAAATTCTC 



e s; ?s 52 s: ss s: ^ ^ k a tn s s s: g: 

l !i 5 s * ** T *°c «** «T cca caa ac« acc tct cac 

♦ . »r. >r. X.- ,. c ,. r JU. « y Si? «U SfS t£ "I 

i» j tec acc cxc tct aaa cst err ttc acc act asc aac cm tct t*-<- 

« Cy. A,, CI- Cy. ly. cly V. t J$ t£ Jyl SI 

'J J AAT SCA CAC TCT CAC TCC ACT CCA 3CC TTT CXC CTC cca 

.1 TKx A.- Al. «. C„ Asp C y. 7*r fr. £1 SSI ^ 22 

*!? ?" ^ «« »k t«i cu as at kt jua cu «« cu on c « 

tT Al. Cly Cy . «„ *. t cy. 5l „ cl. A., Cy. Arg CIji cTy Cl« C^u S5 

ASSESSES SSESTEESSE 



32 * CCT CCS ASA CAC CCA CCA CAC TC- e< — r^r »~ »^ 

, t . at, ciu , r . ct; $n ^ tf: n 

377 «CC CTC ACC TC3 ACT CCC 



TTC TTT CTT 

*- ff ,n 



»c, T * a 



xc: 



CTC 

J S S: S £ Si S 5S cti s: £~ e ^ « ~ « ~ 
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